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(54) EXHAUST EMISSION CONTROL DEVICE FOR INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent clogging of a particulate filter by 
reliably oxidizing and removing particulates collected through means of the 
back flow of exhaust gas. 

SOLUTION: This exhaust emission control device is provided with a . 
particulate filter 20 arranged on an engine exhaust system, a reversing 
means 19 for reversing the exhaust upstream side and the exhaust 
downstream side of the particulate filter, and a reducing agent supply 
means 23 for supplying a reducing agent from the upstream side of the 
reversing means to the particulate filter. The particulate filter is provided 
with a collecting wall for collecting particulates, an oxidizing catalyst and 
an active oxygen discharging agent are carried on the collecting wall, and 
the collecting wall is provided with a first collecting surface and a second 
collecting surface. The exhaust upstream side and the exhaust 
downstream side of the particulate filter are reversed by the reversing 
means, and the first collecting surface and the second collecting surface 
are used alternately in order to collect particulates. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation* 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The exhaust emission control device of an internal combustion engine characterized by using the 
aforementioned first uptake side and the aforementioned second uptake side of the aforementioned uptake wall by 
turns in order to carry out the uptake of the particulate, when it has the following and the exhaust air upstream and 
exhaust air downstream of the aforementioned particulate filter are reversed by the aforementioned inversion means. 
The particulate filter arranged at the engine exhaust air system. The inversion means for reversing the exhaust air 
upstream and exhaust air downstream of the aforementioned particulate filter. The reducing-agent supply means for 
supplying a reducing agent to the aforementioned particulate filter from the upstream of the aforementioned inversion 
means is provided, the aforementioned particulate filter has a uptake wall for carrying out the uptake of the particulate, 
an oxidation catalyst and an active oxygen discharge agent are supported by the aforementioned uptake wall, and the 
aforementioned uptake wall is the first uptake side and the second uptake side. 

[Claim 2] The aforementioned active oxygen discharge agent is the exhaust emission control device of the internal 
combustion engine according to claim 1 characterized by emitting the oxygen held when oxygen was incorporated 
when the excess oxygen existed in the circumference, oxygen was held and the surrounding oxygen density fell in the 
form of active oxygen. 

[Claim 3] The aforementioned reducing-agent supply means is the exhaust emission control device of the internal 
combustion engine according to claim 1 or 2 characterized by supplying the aforementioned reducing agent by the 
aforementioned inversion means at least at order in case the exhaust air upstream and exhaust air downstream of the 
aforementioned particulate filter are reversed. 

[Claim 4] The aforementioned inversion means by providing a valve element and switching the aforementioned valve 
element to the second position from the first position In while the exhaust air upstream and exhaust air downstream of 
the aforementioned particulate filter are reversed and the aforementioned valve element switches from the first position 
of the above to the second position of the above When some exhaust gas bypasses the aforementioned particulate filter 
at least and the aforementioned valve element is located between the first position of the above, and the second 
position of the above The exhaust emission control device of an internal combustion engine given in either of the 
claims 1-3 characterized by stopping supply of the aforementioned reducing agent by the aforementioned reducing- 
agent supply means. 

[Claim 5] The exhaust emission control device of the internal combustion engine of the publication by either of the 
claims 1-3 which the temperature of the aforementioned particulate filter makes suppress passage of exhaust gas by the 
aforementioned exhaust-air throttle valve from setting temperature at the time of a low, makes carry out temperature of 
the aforementioned particulate filter to more than the aforementioned setting temperature by preparing an exhaust-air 
throttle valve in the position in an engine exhaust-air system which always serves as a downstream of the 
aforementioned particulate filter, and carry out [ that the aforementioned reducing agent is supplied by the 
aforementioned reducing-agent supply means after that and ] as the feature 

[Claim 6] The aforementioned inversion means by providing a valve element and switching the aforementioned valve 
element to the second position from the first position In while the exhaust air upstream and exhaust air downstream of 
the aforementioned particulate filter are reversed and the aforementioned valve element switches from the first position 
of the above to the second position of the above Some exhaust gas bypasses the aforementioned particulate filter at 
least, the aforementioned reducing-agent supply means Supply a reducing agent to an engine exhaust air system by low 
voltage, and from the supply position of the aforementioned reducing agent by the aforementioned reducing-agent 
supply means of an engine exhaust air system to a downstream An exhaust air throttle valve is prepared. The exhaust 
emission control device of an internal combustion engine given in either of the claims 1-3 by which it is reversing 
[ while making passage of exhaust gas suppress by the aforementioned exhaust air throttle valve at the time of an 
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engine slowdown ]-by aforementioned valve element-exhaust air upstream and exhaust air downstream of 
aforementioned particulate filter characterized. 

[Claim 7] When it has the following and the exhaust air upstream and exhaust air downstream of a particulate filter are 
reversed by the aforementioned inversion means, it is the exhaust emission control device of an internal combustion 
engine which the aforementioned first uptake side and the aforementioned second uptake side of the aforementioned 
uptake wall are used by turns in order to carry out the uptake of the particulate, and is characterized by the both-sides 
section of the aforementioned particulate filter having high oxidation capacity as compared with the center section of 
the aforementioned particulate filter. The particulate filter arranged at the engine exhaust air system. The inversion 
means for reversing the exhaust air upstream and exhaust air downstream of the aforementioned particulate filter is 
provided, the aforementioned particulate filter has a uptake wall for carrying out the uptake of the particulate, an 
oxidation catalyst and an active oxygen discharge agent are supported by the aforementioned uptake wall, and the 
aforementioned uptake wall is the first uptake side and the second uptake side. 

[Claim 8] The aforementioned active oxygen discharge agent is the exhaust emission control device of the internal 
combustion engine according to claim 7 characterized by emitting the oxygen held when oxygen was incorporated 
when the excess oxygen existed in the circumference, oxygen was held and the surrounding oxygen density fell in the 
form of active oxygen. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the exhaust emission control device of an 

internal combustion engine. 

[0002] 

[Description of the Prior Art] In the exhaust gas of a diesel power plant, the internal combustion engine and the 
particulate which makes soot a principal component are contained especially. Since a particulate is a toxic substance, 
arranging the filter for carrying out the uptake of the particulate before air discharge in an engine exhaust air system is 
proposed. Such a filter needs making the particulate which carried out the uptake burned down, in order to prevent the 
increase in the exhaust back pressure by blinding. 

[0003] In such filter reproduction, although ignition combustion will be carried out if a particulate is set to about 600 
degreeC, usually, the exhaust gas temperature of a diesel power plant is sometimes quite lower than 600 degreeC, and 
needs the means of usually heating the filter itself for it. 

[0004] If a filter is made to support a platinum metal and an alkaline-earth-metals oxide, it is indicated by JP,7- 
106290,B that the particulate on a filter is continuously burned down by about 400 degreeC of a diesel power plant 
which is usually the exhaust gas temperature at the time. 
[0005] 

[Problem(s) to be Solved by the Invention] However, since it does not restrict that exhaust gas temperature has always 
become about [ 400 degrees ] C and a lot of particulates are emitted from a diesel power plant depending on 
operational status even if it uses this filter, the particulate which has not been burned down by each time may 
accumulate gradually on a filter. 

[0006] In this filter, if a particulate accumulates to some extent, in order that particulate destruction-by-fire capacity 

may decline extremely, a filter is unreproducible in person any longer. Thus, blinding may occur at an early stage 

comparatively only by having arranged this kind of filter in the engine exhaust air system. 

[0007] Therefore, the purpose of this invention is offering the exhaust emission control device of the internal 

combustion engine which can carry out oxidization removal of the particulate which carried out the uptake certainly, 

and can prevent the blinding of a particulate filter by the adverse current of exhaust gas. 

[0008] 

[Means for Solving the Problem] The exhaust emission control device of the internal combustion engine according to 
claim 1 by this invention The inversion means for reversing the particulate filter arranged at the engine exhaust air 
system, and the exhaust air upstream and exhaust air downstream of the aforementioned particulate filter, The 
reducing-agent supply means for supplying a reducing agent to the aforementioned particulate filter from the upstream 
of the aforementioned inversion means is provided, the aforementioned particulate filter Have a uptake wall for 
carrying out the uptake of the particulate, and an oxidation catalyst and an active oxygen discharge agent are supported 
by the aforementioned uptake wall. When it has the first uptake side and the second uptake side and the exhaust air 
upstream and exhaust air downstream of the aforementioned particulate filter are reversed by the aforementioned 
inversion means, the aforementioned uptake wall In order to carry out the uptake of the particulate, it is characterized 
by using the aforementioned first uptake side and the aforementioned second uptake side of the aforementioned uptake 
wall by turns. 

[0009] Moreover, it is characterized by emitting the oxygen which held the exhaust emission control device of the 
internal combustion engine according to claim 2 by this invention when the aforementioned active oxygen discharge 
agent incorporated oxygen in the exhaust emission control device of an internal combustion engine according to claim 
1 when the excess oxygen existed in the circumference, oxygen was held and the surrounding oxygen density fell in 
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the form of active oxygen. 

[0010] Moreover, the exhaust emission control device of the internal combustion engine according to claim 3 by this 
invention is characterized by the aforementioned reducing-agent supply means supplying the aforementioned reducing 
agent at order in case the exhaust air upstream and exhaust air downstream of the aforementioned particulate filter are 
reversed by the aforementioned inversion means at least in the exhaust emission control device of an internal 
combustion engine according to claim 1 or 2. 

[001 1] Moreover, the exhaust emission control device of the internal combustion engine according to claim 4 by this 
invention In the exhaust emission control device of an internal combustion engine given in either of the claims 1-3 the 
aforementioned inversion means By providing a valve element and switching the aforementioned valve element to the 
second position from the first position In while the exhaust air upstream and exhaust air downstream of the 
aforementioned particulate filter are reversed and the aforementioned valve element switches from the first position of 
the above to the second position of the above When some exhaust gas bypasses the aforementioned particulate filter at 
least and the aforementioned valve element is located between the first position of the above, and the second position 
of the above, it is characterized by stopping supply of the aforementioned reducing agent by the aforementioned 
reducing-agent supply means. 

[0012] Moreover, the exhaust emission control device of the internal combustion engine according to claim 5 by this 
invention In the exhaust emission control device of an internal combustion engine given in either of the claims 1-3 An 
exhaust air throttle valve is prepared in the position in an engine exhaust air system which always serves as a 
downstream of the aforementioned particulate filter. The temperature of the aforementioned particulate filter makes 
passage of exhaust gas suppress by the aforementioned exhaust air throttle valve from setting temperature at the time 
of a low, and carries out temperature of the aforementioned particulate filter to more than the aforementioned setting 
temperature, and it is characterized by the aforementioned reducing agent being supplied by the aforementioned 
reducing-agent supply means after that. 

[0013] Moreover, the exhaust emission control device of the internal combustion engine according to claim 6 by this 
invention In the exhaust emission control device of an internal combustion engine given in either of the claims 1-3 the 
aforementioned inversion means By providing a valve element and switching the aforementioned valve element to the 
second position from the first position In while the exhaust air upstream and exhaust air downstream of the 
aforementioned particulate filter are reversed and the aforementioned valve element switches from the first position of 
the above to the second position of the above Some exhaust gas bypasses the aforementioned particulate filter at least, 
the aforementioned reducing-agent supply means Supply a reducing agent to an engine exhaust air system by low 
voltage, and from the supply position of the aforementioned reducing agent by the aforementioned reducing-agent 
supply means of an engine exhaust air system to a downstream An exhaust air throttle valve is prepared, and while 
making passage of exhaust gas suppress by the aforementioned exhaust air throttle valve at the time of an engine 
slowdown, it considers as the reversing-by aforementioned valve element-exhaust air upstream and exhaust air 
downstream of aforementioned particulate filter feature. 

[0014] Moreover, the exhaust emission control device of the internal combustion engine according to claim 7 by this 
invention The inversion means for reversing the particulate filter arranged at the engine exhaust air system, and the 
exhaust air upstream and exhaust air downstream of the aforementioned particulate filter is provided. The 
aforementioned particulate filter has a uptake wall for carrying out the uptake of the particulate. When an oxidation 
catalyst and an active oxygen discharge agent are supported by the aforementioned uptake wall, the aforementioned 
uptake wall has the first uptake side and the second uptake side and the exhaust air upstream and exhaust air 
downstream of a particulate filter are reversed by the aforementioned inversion means In order to carry out the uptake 
of the particulate, the aforementioned first uptake side and the aforementioned second uptake side of the 
aforementioned uptake wall are used by turns, and the both-sides section of the aforementioned particulate filter is 
characterized by having high oxidation capacity as compared with the center section of the aforementioned particulate 
filter. 

[0015] Moreover, it is characterized by emitting the oxygen which held the exhaust emission control device of the 
internal combustion engine according to claim 8 by this invention when the aforementioned active oxygen discharge 
agent incorporated oxygen in the exhaust emission control device of an internal combustion engine according to claim 
7 when the excess oxygen existed in the circumference, oxygen was held and the surrounding oxygen density fell in 
the form of active oxygen. 
[0016] 

[Embodiments of the Invention] Drawing 1 shows outline drawing of longitudinal section of 4 stroke diesel power 
plant equipped with the exhaust emission control device by this invention, drawing 2 is the enlarged vertical 
longitudinal sectional view of the combustion chamber of the diesel power plant of drawin g 1 , and drawing 3 is the 
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bottom plan view of the cylinder head of the diesel power plant of drawing 1 . When drawing 3 is referred to from 
drawing 1 , a suction port and 9 show the exhaust valve of a couple, and, as for an electric control formula fuel 
injection valve and 7, the inlet valve of a couple and 8 show an exhaust air port for the cavity by which a cylinder 
block and 3 were formed in the cylinder head for a piston and 5a, and 4 was formed [ 1 ] for an engine main part and 2 
on the top face of a piston 4, the combustion chamber where 5 was formed in cavity 5a, and 6, respectively, as for 10. 
A suction port 8 is connected with a surge tank 12 through the corresponding inhalation-of-air branch pipe 11, and a 
surge tank 12 is connected with an air cleaner 14 through an air intake duct 13. In an air intake duct 13, the throttle 
valve 1 6 driven by the electric motor 1 5 is arranged. On the other hand, the exhaust air port 1 0 is connected to an 
exhaust manifold 17. 

[0017] As shown in drawing 1 , the air-fuel ratio sensor 21 is arranged in an exhaust manifold 17. An exhaust manifold 
17 and the surge tank 12 of each other are connected through the EGR path 22, and the electric control formula EGR 
control valve 23 is arranged in the EGR path 22. Moreover, the cooling system 24 for cooling the EGR gas which 
flows the inside of the EGR path 22 is arranged at the circumference of the EGR path 22. the example shown in 
drawing 1 - engine cooling water - the inside of a cooling system 24 --**** - EGR gas is cooled with him and 
engine cooling water 

[0018] On the other hand, each fuel injection valve 6 is connected with a fuel reservoir and the so-called common rail 
26 through a fuel feeding pipe 25. The fuel which fuel was supplied into this common rail 26 from the strange fuel 
pump 27 with the good discharge quantity of an electric control formula, and was supplied in the common rail 26 is 
supplied to a fuel injection valve 6 through each fuel feeding pipe 25. The fuel pressure sensor 28 for detecting the fuel 
pressure in a common rail 26 to a common rail 26 is attached, and the discharge quantity of a fuel pump 27 is 
controlled so that the fuel pressure in a common rail 26 turns into target fuel pressure based on the output signal of the 
fuel pressure sensor 28. 

[0019] 30 is an electronic control unit and the output signal of the air-fuel ratio sensor 21 and the output signal of the 
fuel pressure sensor 28 are inputted. Moreover, the load sensor 41 which generates the output voltage proportional to 
the amount L of trodding of an accelerator pedal 40 is connected to an accelerator pedal 40, and the output signal of the 
load sensor 41 is also inputted, and further, whenever 30 degrees rotates, the output signal of the crank angle sensor 42 
which generates an output pulse is also inputted into an electronic control unit 30 for a crankshaft. In this way, an 
electronic control unit 30 operates a fuel injection valve 6, an electric motor 15, the EGR control valve 23, and a fuel 
pump 27 based on various signals. 

[0020] As shown in drawing 2 and drawing 3 , it consists of a hole nozzle in which a fuel injection valve 6 has six 
nozzle mouths in the example by this invention, and from the nozzle mouth of a fuel injection valve 6, it has in the 
level surface according to an equiangular distance an opposite plain gauze and downward, and Fuel F is injected. As 
shown in _dravdng„3 , two [ F ] of six fuel spray F disperse along the bottom side of the valve element of each exhaust 
valve 9. Drawing 2 and drawin g 3 show the time of fiiel injection being performed in the compression stroke last stage. 
At this time, the fuel spray F progresses towards the inner skin of cavity 5a, and, subsequently carries out ignition 
combustion. 

[0021] Drawing 4 shows the case where additional fuel is injected from a fuel injection valve 6, when the amount of 
lifts of an exhaust valve 9 is the maximum in inside like an exhaust air line. That is, as shown in drawing 5 , the main 
injection Qm is performed in near a compression top dead center, and the case where the additional fuel Qa is 
subsequently injected in the middle like an exhaust air line is shown. In this case, the fuel spray F which progresses in 
the direction of a valve element of an exhaust valve 9 goes between the bulk section tooth back of an exhaust valve 9, 
and the exhaust air port 10. That is, if injection of the additional fuel Qa is performed while the exhaust valve 9 will 
open nozzle 2 of six nozzle mouths of a fuel injection valve 6, if it says and changes, it is formed so that the fuel spray 
F may go between the bulk section tooth back of an exhaust valve 9, and the exhaust air port 10. In addition, in the 
example shown in drawing 4 , at this time, the fuel spray F reflects the fuel spray F which collided with the bulk 
section tooth back of an exhaust valve 9, and collided with the bulk section tooth back of an exhaust valve 9 on the 
bulk section tooth back of an exhaust valve 9, and goes in the exhaust air port 10. 

[0022] In addition, usually, the additional fuel Qa is not injected but only the main injection Qm is performed. Drawing 
6 is change of the output torque when changing air-fuel ratio A/F (horizontal axis of dra wing 6 ) and a smoke, and HC, 
CO and NOx by changing the opening and the EGR rate of a throttle valve 16 at the time of engine low load operation. 
The example of an experiment which shows change of a discharge is expressed. An EGR rate becomes large, so that 
drawing^ may show, and air- fuel ratio A/F becomes small in this example of an experiment, and at the time of below 
theoretical air fuel ratio (**14.6), the EGR rate has become 65% or more. 

[0023] As shown in drawing 6 , when air-fuel ratio A/F was made small by increasing an EGR rate, an EGR rate 
becomes the neighborhood 40% and air- fuel ratio A/F becomes about 30, the yield of a smoke starts increase. 
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Subsequently, if an EGR rate is raised further and air-fuel ratio A/F is made small, the yield of a smoke will increase 
rapidly and will reach a peak. Subsequently, a smoke will be set to about 0 if a smoke will fall rapidly shortly, an EGR 
rate will be made into 65% or more, if an EGR rate is raised further and air-fuel ratio A/F is made small, and air- fuel 
ratio A/F becomes the 15.0 neighborhoods. Soot stops namely, almost generating. At this time, power torque falls a 
little and is NOx. An yield becomes quite low. On the other hand, the yield of HC and CO begins to increase at this 
time. 

[0024] Air-fuel ratio A/F shows the combustion-pressure change in the combustion chamber 5 when there are most 
yields of a smoke in the 21 neighborhoods, and, as for drawing 7 (A), air- fuel ratio A/F shows change of the 
combustion pressure in the combustion chamber 5 in case the yield of a smoke is about 0 in the 18 neighborhoods, as 
for drawing 7 (B). When it is shown in drawing 7 (B) whose yield of a smoke is about 0 so that it may understand, if 
drawing 7 (A) is compared with drawing 7 (B), compared with the case where it is shown in drawin g 7 (A) with many 
yields of a smoke, it turns out that a combustion pressure is low. 

[0025] The following thing can be said from the experimental result shown in drawin g 6 and d rawin g 7 . That is, first, 
air-fuel ratio A/F is NOx, as it shown in the 1st at drawing 6 , when the yield of a smoke is about 0 or less in 15.0. An 
yield carries out a remarkable fall. NOx It can be said for the combustion temperature in a combustion chamber 5 to be 
low that the yield fell, when it means that the combustion temperature in a combustion chamber 5 is falling, therefore 
soot is hardly generated. The same thing can say also from drawin g 7 . That is, in the state which shows in drawing 7 
(B) which soot has hardly generated, the combustion pressure is low, therefore the combustion temperature in a 
combustion chamber 5 will be low at this time. 

[0026] If the yield of a smoke, i.e., the yield of soot, is set [ 2nd ] to about 0, as shown in drawing 6 , the discharge of 
HC and CO will increase. It means that this is discharged without a hydrocarbon growing even to soot. That is, it will 
pyrolyze, if the temperature rise of a straight chain hydrocarbon and an aromatic hydrocarbon as shown in drawing 8 
contained in fuel is carried out in the state of oxygen deficiency, and the precursor of soot is formed, and the soot 
which consists of a solid-state with which carbon atoms subsequently mainly gathered is generated. In this case, 
although the generation process of actual soot is complicated and it is not clear what gestalt the precursor of soot takes, 
a hydrocarbon as shown anyway in drawing 8 will grow even to soot through the precursor of soot. Therefore, although 
the discharge of HC and CO will increase as shown in drawing 6 if the yield of soot is set to about 0 as mentioned 
above, HC at this time is the precursor of soot, or the hydrocarbon of the state in front of it. 

[0027] When these considerations based on the experimental result shown in drawin g 6 and drawing 7 are summarized, 
the yield of soot is set to about 0 by the combustion temperature in a combustion chamber 5 at the time of a low, and 
the precursor of soot or the hydrocarbon of the state in front of it will be discharged from a combustion chamber 5 at 
this time. As a result of repeating experiment research still in detail about this, it became clear that soot is generated, 
when the fuel in a combustion chamber 5 and the gas temperature of the circumference were below a certain 
temperature, the growth process of soot stopped on the way, soot was not generated at all but the fuel in a combustion 
chamber 5 and the temperature of the circumference turned into below a certain temperature. 

[0028] by the way - although it cannot say what times fuel in case the generation process of a hydrocarbon stops in the 
state of the precursor of soot and the temperature of the circumference, i.e., a certain above-mentioned temperature, are 
since it changes with various factors, such as a kind of fuel, an air-fuel ratio, and a compression ratio, - this 
temperature of a certain — NOx an yield and a close relation ~ having — **** — therefore, this temperature of a certain 
- NOx from an yield - being certain - a grade convention can be carried out That is, the fuel at the time of 
combustion and the gas temperature of the circumference fall, so that an EGR rate increases, and it is NOx. An yield 
falls. At this time, it is NOx. An yield is lOp.p.m. When it becomes less than [ order or it ], soot stops almost 
generating. Therefore, a certain above-mentioned temperature is NOx. An yield is lOp.p.m. It is mostly in agreement 
with the temperature when becoming less than [ order or it ]. 

[0029] Once, if soot is generated, by the after treatment using the catalyst which has an oxidization function, can have 
this soot and it cannot be purified. On the other hand, it can have the precursor of soot, or the hydrocarbon of the state 
in front of it by the after treatment using the catalyst which has an oxidization function, and it can be purified easily. 
Thus, NOx While reducing an yield, it is very effective in purification of exhaust gas to make a hydrocarbon discharge 
from a combustion chamber 5 in the precursor of soot or the state in front of it. 

[0030] Now, it is necessary to suppress the fuel at the time of the combustion in a combustion chamber 5 in stopping 
growth of a hydrocarbon in the state before soot is generated, and the gas temperature of the circumference to low 
temperature rather than the temperature by which soot is generated. In this case, it has become clear that an 
endothermic operation of the gas of the circumference of the fuel at the time of fuel burning influences very greatly to 
suppress the gas temperature of fuel and its circumference. 

[003 1] That is, the fuel which evaporated when only air existed in the circumference of fuel reacts with the oxygen in 
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air immediately, and bums. In this case, the temperature of the air which is separated from fuel does not rise so much, 
but only the temperature of the circumference of fuel becomes local very high. That is, at this time, the air which is 
separated from fuel hardly performs an endothermic operation of the heat of combustion of fuel. In this case, since 
combustion temperature becomes local very high, the unburnt hydrocarbon which received this heat of combustion will 
generate soot. 

[0032] On the other hand, when fuel exists in a lot of inert gas and the mixed gas of little air, situations differ a little. In 
this case, evaporation fuel will react with the oxygen which is spread around and intermingled in inert gas, and will 
burn. In this case, since heat of combustion is absorbed by surrounding inert gas, combustion temperature will not rise 
so much. That is, combustion temperature can be stopped low. That is, in suppressing combustion temperature, the role 
with important existence of inert gas is played, and combustion temperature can be low stopped by endothermic 
operation of inert gas. 

[0033] In this case, the amount only of inert gas which may absorb sufficient heating value to do so the gas 
temperature of fuel and its circumference to suppress to low temperature rather than the temperature by which soot is 
generated is needed. Therefore, the amount of inert gas which is needed if fuel quantity increases will increase in 
connection with it. In addition, an endothermic operation becomes powerful, therefore the big gas of inert gas of the 
specific heat will be desirable, so that the specific heat of inert gas is large in this case. This point and C02 It can be 
said that it is desirable to use EGR gas as inert gas since the specific heat is comparatively large as for EGR gas. 
[0034] Drawing_9 shows the relation between the EGR rate when changing the cooling degree of EGR gas, and a 
smoke, using EGR gas as inert gas. That is, in drawing 9 , the case where Curve A cooled EGR gas powerfully and 
EGR-gas ** is maintained to about 90 degreeC is shown, Curve B shows the case where EGR gas is cooled with a 
small cooling system, and Curve C shows the case where EGR gas is not cooled compulsorily. 
[0035] If the yield of soot serves as a peak in the place where an EGR rate is somewhat lower than 50% and an EGR 
rate is made about 55% or more in this case when EGR gas is cooled powerfully, as shown by the curve A of dr awin g 
9 , soot will hardly be generated. If the yield of soot serves as a peak in the place where an EGR rate is somewhat 
higher than 50% and an EGR rate is made about 65% or more in this case on the other hand when a little EGR gas is 
cooled, as shown by the curve B of drawing 9 , soot will hardly be generated. 

[0036] Moreover, if the yield of soot serves as a peak in the neighborhood whose EGR rate is 55% and an EGR rate is 
made about 70% or more in this case when EGR gas is not cooled compulsorily, as shown by the curve C of drawing 
9 , soot will hardly be generated. In addition, the yield of a smoke when the engine load of drawing 9 is comparatively 
high is shown, if an engine load becomes small, the EGR rate from which the yield of soot serves as a peak will fall a 
little, and the minimum of the EGR rate which soot stops almost generating will also fall a little. Thus, the minimum of 
the EGR rate which soot stops almost generating changes according to the cooling degree and engine load of EGR gas. 
[0037] DrawingjO shows the amount of mixed gas of EGR gas and air required when EGR gas is used as inert gas, in 
order to make fuel at the time of combustion, and gas temperature of the circumference into temperature lower than the 
temperature by which soot is generated, the rate of the air in this amount of mixed gas, and the rate of the EGR gas in 
this mixed gas. In addition, in drawing 1 0 , the vertical axis shows the total inhalation capacity inhaled in a combustion 
chamber 5, and the chain line Y shows the total inhalation capacity which can be inhaled in a combustion chamber 5, 
when supercharge is not performed. Moreover, the horizontal axis shows the demand load and Zl shows a low load ' 
operating range. 

[0038] If drawingj_0 is referred to, the rate of air, i.e., the air content in mixed gas, shows the air content required for 
making the injected fuel burn completely. That is, in the case where it is shown in drawing 10 , the ratio of an air 
content and injection fuel quantity is theoretical air fuel ratio. On the other hand, when the rate of EGR gas of EGR 
gas, i.e., the amount in mixed gas, is made to burn to injection fuel in drawing 10 , the necessary minimum amount of 
EGR gas is shown in making gas temperature of fuel and its circumference into low temperature rather than the 
temperature in which soot is formed. This amount of EGR gas is about 55% or more, when expressed with an EGR 
rate, and it is 70% or more in the example shown in drawing. 10 . When the total amount of inspired gas inhaled in the 
combustion chamber 5 is made into a solid line X in drawing 10 and it is made a rate as shows the rate of the air 
content of this total amount X of inspired gas, and the amount of EGR gas to drawing 10 , the gas temperature of fuel 
and its circumference turns into low temperature from the temperature by which soot is generated, and soot stops 
namely, generating it at all thus. Moreover, NOx at this time An yield is lOp.p.m. It is less than [ it ] approximately, 
therefore is NOx. An yield becomes very little. 

[0039] Since the calorific value at the time of fuel burning will increase if fuel oil consumption increases, in order to 
maintain the gas temperature of fuel and its circumference to low temperature rather than the temperature by which 
soot is generated, you have to increase the absorbed dose of the heat by EGR gas. Therefore, you have to make the 
amount of EGR gas increase, as shown in drawjngJO as injection fuel quantity increases. That is, the amount of EGR 
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gas needs to increase as a demand load becomes high. 

[0040] On the other hand, in the load field Z2 of drawing 10 , the total amount Y of inspired gas which the total 
amount X of inspired gas required to prevent generating of soot can inhale will be exceeded. Therefore, for supplying 
the total amount X of inspired gas required to prevent generating of soot in this case in a combustion chamber 5, it is 
necessary to supercharge or pressurize the both sides of EGR gas and inhalation air, or EGR gas. In not supercharging 
or pressurizing EGR gas etc., in the load field Z2, the total amount X of inspired gas is in agreement with the total 
amount Y of inspired gas which can be inhaled. Therefore, in order to prevent generating of soot in this case, while 
decreasing an air content a little and increasing the amount of EGR gas, fuel is made to burn in a basis with a rich air- 
fuel ratio. 

[0041] In the low load operating range Zl shown in drawing 10 although the case where drawing 10 bums fuel under 
theoretical air fuel ratio is shown as mentioned above, at least an air content rather than the air content shown in 
d rawing 10 That is, it is NOx, preventing generating of soot, even if it makes an air-fuel ratio rich. It is 10p.p.m about 
an yield. It can be made less than [ order or it ]. Moreover, it is NOx, preventing generating of soot, whether it makes 
[ more ] an air content in the low load field Zl shown in drawing 10 than the air content shown in drawing 10 or makes 
the average of an air-fuel ratio into RIN of 17 to 1 8. It is lOp.p.m about an yield. It can be made less than [ order or it ]. 

[0042] That is, if an air-fuel ratio is made rich, although fuel will become superfluous, since combustion temperature is 
suppressed by low temperature, superfluous fuel does not grow even to soot and soot is not generated thus. Moreover, 
it is NOx at this time. Little deer generating is not carried out extremely. If combustion temperature becomes high 
when an average air-fuel ratio is RIN, or even when an air-fuel ratio is theoretical air fuel ratio, although little soot will 
be generated on the other hand, since combustion temperature is suppressed by low temperature, by this invention, soot 
is not generated at all. Furthermore, NOx Little deer generating is not carried out extremely. 
[0043] Thus, if irrespective of an air-fuel ratio, i.e., an air-fuel ratio, will probably be rich in an engine low load 
operating range Zl and it will be theoretical air fuel ratio, or if an average air-fuel ratio is RIN, soot will not be 
generated, but it is NOx. An yield becomes very little. Therefore, considering improvement in specific fuel 
consumption, it can be said that it is desirable to make an average air-fuel ratio into RIN at this time. 
[0044] by the way, the fuel at the time of the combustion in a combustion chamber and the gas temperature of the 
circumference ~ growth of a hydrocarbon ~ on the way - there is little calorific value according [ that it comes out 
and can suppress below to the temperature to stop ] to combustion ~ an engine load is comparatively restricted at the 
time of a low Therefore, in the example by this invention, an engine load suppresses the fuel at the time of combustion, 
and the gas temperature of the circumference comparatively below to the temperature which growth of a hydrocarbon 
stops on the way at the time of a low, and it is made to perform the first combustion, i.e., low-temperature combustion, 
and when an engine load is comparatively high, it is made to perform the second combustion, i.e., the combustion to 
which it is carried out more ordinarily than before. In addition, rather than the amount of the worst inert gas from 
which the yield of soot serves as the maximum so that clearly from explanation of the former in here, the thing of the 
combustion which there are many amounts of inert gas of a combustion chamber, and soot hardly generates is said, and 
the combustion to which it is carried out more ordinarily than the second combustion, i.e., the former, says the thing of 
combustion with few amounts of inert gas of a combustion chamber than the amount of the worst inert gas from which 
the yield of soot serves as the 

[0045] D_rawjng.ll shows the 2nd combustion zone II to which the first combustion, i.e., the 1st operating range I to 
which low-temperature combustion is performed and the second combustion, i.e., the combustion by the conventional 
combustion method, is performed. In addition, in drawing 11 , the vertical axis L shows, the amount of trodding, i.e., 
the demand load, of an accelerator pedal 40, and the horizontal axis N shows the engine rotational frequency. 
Moreover, in drawing 1 1 , X (N) shows the 1st boundary of the 1st operating range I and the 2nd operating range II, 
and Y (N) shows the 2nd boundary of the 1st operating range I and the 2nd operating range II. A change judgment of a 
operating range from the 1st operating range I to the 2nd operating range II is made based on the 1st boundary X (N), 
and a change judgment of a operating range to the 1st operating range I is made based on the 2nd boundary Y (N) from 
the 2nd operating range II. 

[0046] That is, if the demand load L crosses the 1 st boundary X (N) which is the function of the engine rotational 
frequency N when an engine's operational status is in the 1st operating range I and low-temperature combustion is 
performed, it will be judged that a operating range moved to the 2nd operating range II, and combustion by the 
conventional combustion method is performed. Subsequently, if the demand load L becomes lower than the 2nd 
boundary Y (N) which is the function of the engine rotational frequency N, it will be judged that a operating range 
moved to the 1 st operating range I, and low-temperature combustion will be performed again. 

[0047] Drawing. 12 shows the output of the air-fuel ratio sensor 21. As shown in drawing 12 , the output current I of the 
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air-fuel ratio sensor 21 changes according to air- fuel ratio A/F. Therefore, an air-fuel ratio can be known from the 
output current I of the air- fuel ratio sensor 21 . Next, the operation control in the 1st operating range I and the 2nd 
operating range II is explained roughly, referring to drawing 13 . 

[0048] Drawin g 13 shows the opening of the throttle valve 16 to the demand load L, the opening of the EGR control 
valve 23, an EGR rate, an air-fuel ratio, fuel injection timing, and the injection quantity. The opening of a throttle valve 
16 is made to increase gradually in the 1st operating range I of a low of the demand load L from [ near the close by- 
pass bulb completely ] to a half-opening grade, as shown in drawing 13 as the demand load L becomes high, and the 
opening of the EGR control valve 23 is made to increase gradually from [ near the close by-pass bulb completely ] to 
full open as the demand load L becomes high, moreover, in the example shown in drawing 13 , an EGR rate may be 
about 70% in the 1st operating range I ~ having -- ****-- an air- fuel ratio - only - foolish ** — it considers as the 
RIN RIN air-fuel ratio 

[0049] if it puts in another way - the 1st operating range I - an EGR rate - about 70% - becoming - an air- fuel ratio 
~ only — foolish ** ~ the opening of a throttle valve 16 and the opening of the EGR control valve 23 are controlled to 
become a RIN RIN air-fuel ratio in addition, this time - an air- fuel ratio - the output signal of the air-fuel ratio sensor 
21 -- being based - the opening of the EGR control valve 23 - an amendment - it is controlled by things by the target 
RIN air-fuel ratio Moreover, in the 1st operating range I, fuel injection is performed in front of the compression top 
dead center TDC. In this case, injection start stage thetaS becomes late as the demand load L becomes high, and 
injection start stage thetaS becomes late as completion stage of injection thetaE also becomes late. 
[0050] In addition, at the time of idling operation, a throttle valve 16 is closed to near the close by-pass bulb 
completely, and it is made to also close the EGR control valve 23 to near the close by-pass bulb completely at this 
time. Since the pressure in the first combustion chamber 5 of compression will become low if a throttle valve 16 is 
closed to near the close by-pass bulb completely, a compression pressure becomes small. Since a work of compression 
with a piston 4 will become small if a compression pressure becomes small, vibration of the engine main part 1 
becomes small. That is, in order to suppress vibration of the engine main part 1 at the time of idling operation, a 
throttle valve 16 is made to close the valve to near the close by-pass bulb completely. 

[0051] On the other hand, when an engine's operating range changes to the 2nd operating range II from the 1st 
operating range I, the opening of a throttle valve 16 is made to increase in the shape of a step in the full open direction 
from a half-opening state. In the example shown in drawing 13 at this time, an EGR rate is made to decrease in the 
shape of a step from about 70% to 40 or less %, and an air-fuel ratio is enlarged the shape of a step. That is, since an 
EGR rate jumps over the EGR rate range ( drawing 9 ) which generates a lot of smokes, when an engine's operating 
range changes to the 2nd operating range II from the 1st operating range I, a lot of smokes do not occur. 
[0052] Combustion currently performed from the former is performed in the 2nd operating range II. At this combustion 
method, they are soot and NOx. Although it generates a little, when thermal efficiency is high compared with low- 
temperature combustion, therefore an engine's operating range changes to the 2nd operating range II from the 1st 
operating range I, the injection quantity is made to decrease in the shape of a step, as shown in drawing 13 . 
[0053] In the 2nd operating range II, a throttle valve 16 is held except for a part at a full open state, and opening of the 
EGR control valve 23 will be gradually made small, if the demand load L becomes high. In this operating range II, an 
EGR rate becomes so low that the demand load L becomes high, and an air-fuel ratio becomes so small that the 
demand load L becomes high. However, even if the demand load L becomes high, let an air- fuel ratio be a RIN air-fuel 
ratio. Moreover, let injection start stage thetaS be near compression top dead center TDC in the 2nd operating range II. 
[0054] Drawing 14 shows air- fuel ratio A/F in the 1st operating range I. In drawing 14 , each curve shown by 
A/F=15.5, A/F=16, A/F=17, and A/F=18 shows the time of air-fuel ratios being 15.5, 16, 17, and 18, respectively, and 
the air-fuel ratio between each curve is defined by proportional distribution. As shown in draw ing 14 , in the 1st 
operating range I, the air-fuel ratio serves as RIN, and further, by the 1st operating range I, air- fuel ratio A/F is made 
into RIN, so that the demand load L becomes low. 

[0055] That is, the calorific value by combustion decreases, so that the demand load L becomes low. Therefore, even if 
it reduces an EGR rate so that the demand load L becomes low, low-temperature combustion can be performed. Air- 
fuel ratio A/F is enlarged as an air-fuel ratio becomes large, therefore it is shown in drawing 14 and the demand load L 
will become low, if an EGR rate is reduced. In order for specific fuel consumption to improve, so that air-fuel ratio A/F 
becomes large, therefore to make an air-fuel ratio into RIN as much as possible, by this example, air-fuel ratio A/F is 
enlarged as the demand load L becomes low. 

[0056] In addition, as the target opening ST of the throttle valve 16 required to consider as the target air-fuel ratio 
which shows an air-fuel ratio to drawing 14 is shown in drawing 15 (A), it memorizes in ROM32 beforehand in the 
form of a map as a function of the demand load L and the engine rotational frequency N. As the target opening SE of 
the EGR control valve 23 required to consider as the target air-fuel ratio which shows an air-fuel ratio to dra win g 14 is 
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shown in drawing 15 (B), it memorizes in ROM32 beforehand in the form of a map as a function of the demand load L 
and the engine rotational frequency N. 

[0057] Drawing 16 shows the target air-fuel ratio in case the second combustion, i.e., the ordinary combustion by the 
conventional combustion method, is performed. In addition, each curve shown by A/F=24, A/F=35, A/F=45, and 
A/F=60 in drawing 16 shows the target air-fuel ratios 24, 35, 45, and 60, respectively. As the target opening ST of the 
throttle valve 16 required to make an air-fuel ratio into this target air-fuel ratio is shown in drawing 17 (A), it 
memorizes in ROM32 beforehand in the form of a map as a function of the demand load L and the engine rotational 
frequency N. As the target opening SE of the EGR control valve 23 required to make an air-fuel ratio into this target 
air- fuel ratio is shown in drawing 17 (B), it memorizes in ROM32 beforehand in the form of a map as a function of the 
demand load L and the engine rotational frequency N. 

[0058] In this way, by the diesel power plant of this example, based on the amount L of treading in of an accelerator 
pedal 40, and the engine rotational frequency N, it is switched, the first combustion, i.e., low-temperature combustion, 
and the second combustion, i.e., ordinary combustion, and opening control of a throttle valve 16 and an EGR valve is 
carried out on the map shown in drawing 15 or drawing 17 in each combustion based on the amount L of treading in of 
an accelerator pedal 40, and the engine rotational frequency N. 

[0059] Drawing 18 is the plan showing an exhaust emission control device, and drawing 19 is the side elevation. This 
exhaust emission control device possesses second connection 21b which connects first connection 21a which connects 
the change section 19 the one side of the change section 19 connected to the downstream of an exhaust manifold 17 
through the exhaust pipe 18, a particulate filter 20, and a particulate filter 20, and the other side of a particulate filter 20 
and the change section 19, and the flueway 22 of the downstream of the change section 19. The change section 19 
possesses valve element 19a which makes it possible to intercept an exhaust air flow within the change section 19. 
Valve element 19a is driven by the negative pressure actuator or the step motor. In one interception position of valve 
element 19a, while the upstream in the change section 19 is opened for free passage with first connection 21a, the 
downstream in the change section 19 is opened for free passage with second connection 21b, and exhaust gas flows 
from the one side of a particulate filter 20 to the other side, as an arrow shows to drawing 18 . 

[0060] Moreover, drawing 20 shows the interception position of another side of valve element 19a. In this interception 
position, while the upstream in the change section 19 is opened for free passage with second connection 21b, the 
downstream in the change section 19 is opened for free passage with first connection 21a, and exhaust gas flows from 
the other side of a particulate filter 20 to one side, as an arrow shows to drawi ng 20 . In this way, it becomes possible 
by switching valve element 19a to be able to reverse the direction of the exhaust gas which flows into a particulate 
filter 20, namely, to reverse the exhaust air upstream and exhaust air downstream of a particulate filter 20. 
[0061] Thus, this exhaust emission control device makes it possible to reverse the exhaust air upstream and exhaust air 
downstream of a particulate filter by very easy composition. Moreover, in a particulate filter, although a big effective- 
area product is needed in order to make the inflow of exhaust gas easy, it is usable in the particulate filter which has a 
big effective-area product, without worsening vehicles loading nature in this exhaust emission control device. 
[0062] On the other hand, in order that this exhaust emission control device may reverse the exhaust air upstream and 
exhaust air downstream of a particulate filter, while rotating valve element 19a from one interception position to the 
interception position of another side, as shown in drawing 21 , exhaust gas is emitted into the atmosphere, without 
passing a particulate filter. Moreover, as this exhaust emission control device is shown in drawin g 18 and 19, the 
reducing-agent feeder 23 for supplying a reducing agent like fuel to a particulate filter 20 is formed in the exhaust pipe 
18 located in the upstream of the change section 19. Furthermore, the exhaust air throttle valve 24 in which the opening 
control by the step motor etc. is possible is arranged in the position which always serves as a downstream of a 
particulate filter 20 irrespective of an inversion with the exhaust air upstream of a particulate filter 20 and exhaust air 
downstream by valve element 19a. 

[0063] The structure of a particulate filter 20 is shown in drawing 22 . In addition, in drawin g 22 , (A) is the front view 
of a particulate filter 20, and (B) is a side cross section. As shown in these drawings, this particulate filter 20 is a wall 
flow type which makes the honeycomb structure which has an ellipse transverse-plane configuration, for example, was 
formed from a porous material like a cordylite, and has the direction space of an axis of a large number subdivided by 
the septum 54 which extends in many directions of an axis. In the two adjoining direction space of an axis, with a plug 
53, one side is closed by the exhaust air downstream, and another side is closed by the exhaust air upstream. In this 
way, one side of the two adjoining direction space of an axis serves as the inflow path 50 of exhaust gas, another side 
serves as the outflow path 51, and to drawing 22 (B), exhaust gas surely passes a septum 54, as an arrow shows. 
Although the particulate in exhaust gas is very small as compared with the size of the pore of a septum 54, on the pore 
front face on the exhaust air inlet face of a septum 54, and in a septum 54, it collides and the uptake of it is carried out. 
In this way, each septum 54 functions as a uptake wall which carries out the uptake of the particulate. In this particulate 
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filter 20, in order to carry out oxidization removal of the particulate by which the uptake was carried out, the active 
oxygen discharge agent preferably explained below also on the pore front face in a septum 54 using an alumina etc. 
and the noble metal catalyst are supported on the both-sides front face of a septum 54. 

[0064] An active oxygen discharge agent emits the oxygen held when promote particulate oxidization by emitting 
active oxygen, oxygen was incorporated when the excess oxygen existed in the circumference preferably, oxygen was 
held and the surrounding oxygen density fell in the form of active oxygen. 

[0065] As a noble metal catalyst, usually, Platinum Pt is used and at least one chosen from alkaline earth metal like 
Potassium K, Sodium Na, Lithium Li, Caesium Cs, alkali metal like Rubidium Rb, Barium Ba, Calcium calcium, and 
Strontium Sr as an active oxygen discharge agent, Lanthanum La, rare earth like Yttrium Y, and transition metals is 
used. 

[0066] In addition, it is desirable to use alkali metal or alkaline earth metal K with an ionization tendency higher than 
Calcium calcium, i.e., a potassium, Lithium Li, Caesium Cs, Rubidium Rb, Barium Ba, and Strontium Sr as an active 
oxygen discharge agent in this case. 

[0067] Next, the particulate filter which supports such an active oxygen discharge agent explains what oxidization 
removal of the particulate by which the uptake was carried out is carried out taking the case of the case of Platinum Pt 
and Potassium K. Even if it uses other noble metals, alkali metal, alkaline earth metal, rare earth, and transition metals, 
the same particulate removal operation is performed. 

[0068] By the diesel power plant, combustion is usually performed by the basis with superfluous air, therefore exhaust 
gas includes a lot of excess airs. That is, if the ratio of the air and fuel which were supplied to the inhalation-of-air path 
and the combustion chamber is called the air- fuel ratio of exhaust gas, this air- fuel ratio serves as RIN. Moreover, in 
the combustion chamber, since NO occurs, NO is contained in exhaust gas. Moreover, Sulfur S is contained in fuel, 
this sulfur S reacts with oxygen by the combustion chamber, and it is S02. It becomes. Therefore, in exhaust gas, it is 
S02. It is contained. Therefore, an excess oxygen, and NO and S02 The included exhaust gas will flow into the 
exhaust air upstream of a particulate filter 20. 

[0069] Drawing 23 (A) and (B) express typically the enlarged view of the exhaust gas contact surface in a particulate 
filter 20. In addition, in drawing 23 (A) and (B), 60 shows the particle of Platinum Pt, and 61 shows the active oxygen 
discharge agent containing Potassium K. 

[0070] Since a lot of excess oxygens are contained in exhaust gas as mentioned above, when exhaust gas contacts in 
the exhaust gas contact surface of a particulate filter, as shown in drawing 23 (A), it is these oxygen 02. 02 - Or it 
adheres to the front face of Platinum Pt in the form of 02-. On the other hand, NO in exhaust gas is 02 on the front 
face of Platinum Pt. - Or it reacts with 02- and is set to N02 (2 NO+02 ->2N02). Subsequently, generated N02 A 
part is a nitrate ion N03, as shown in drawing 23 (A), being absorbed in the active oxygen discharge agent 61, and 
combining with Potassium K oxidizing on Platinum Pt. - It is spread in the active oxygen discharge agent 61 in a form, 
and is a potassium nitrate KN03. It generates. Thus, detrimental NOx contained in exhaust gas in this example It can 
absorb to a particulate filter 20 and the burst size to the inside of the atmosphere can be decreased sharply. 
[0071] On the other hand, as mentioned above, in exhaust gas, it is S02. It is contained and is this S02. It is absorbed 
in the active oxygen discharge agent 61 by the same mechanism as NO. that is, it mentioned above - as - oxygen 02 
02- or the form of 02- the front face of Platinum Pt adhering --****-- S02 in exhaust gas the front face of 
Platinum Pt - 02- or 02- reacting - S03 It becomes. Subsequently, generated S03 A part is sulfate-ion S042, being 
absorbed in the active oxygen discharge agent 61, and combining with Potassium K oxidizing further on Platinum Pt. - 
It is spread in the active oxygen discharge agent 61 in a form, and is potassium sulfate K2 S04. It generates. Thus, in 
the active oxygen discharge catalyst 61, it is a potassium nitrate KN03. And potassium sulfate K2 S04 It is generated. 
[0072] The particulate in exhaust gas adheres on the front face of the active oxygen discharge agent 61 supported by 
the particulate filter, as drawing 23 (B) shown in 62. this time ~ a particulate - an oxygen density falls in the contact 
surface of 62 and the active oxygen discharge agent 61 if an oxygen density falls - between the inside of the high 
active oxygen discharge agent 6 1 of an oxygen density - a concentration difference - being generated - thus - the 
oxygen in the active oxygen discharge agent 61 - a particulate - it is going to move towards the contact surface of 62 
and the active oxygen discharge agent 61 consequently, potassium nitrate KN03 currently formed in the active oxygen 
discharge agent 61 it decomposes into Potassium K and Oxygen O and NO - having ~ Oxygen O - a particulate - 
NO is emitted to the active oxygen discharge agent 61 shell exterior toward the contact surface of 62 and the active 
oxygen discharge agent 61 NO emitted outside oxidizes on the platinum Pt of a downstream, and is again absorbed in 
the active oxygen discharge agent 61 . 

[0073] potassium sulfate K2 S04 currently formed in the active oxygen discharge agent 61 on the other hand at this 
time Potassium K and oxygen O and S02 it decomposes - having - Oxygen O - a particulate - the contact surface of 
62 and the active oxygen discharge agent 61 - going ~ S02 It is emitted to the active oxygen discharge agent 61 shell 
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exterior. S02 emitted outside It oxidizes on the platinum Pt of a downstream and is again absorbed in the active 
oxygen discharge agent 61. However, potassium sulfate K2 S04 Since it is stabilizing, it is a potassium nitrate KN03. 
It compares and is hard to emit active oxygen. 

[0074] on the other hand - a particulate ~ the oxygen O which goes to the contact surface of 62 and the active oxygen 
discharge agent 61 - potassium nitrate KN03 Potassium sulfate K2 S04 It is oxygen decomposed from the compound 
[ like ]. The oxygen O decomposed from the compound has high energy, and has very high activity. Therefore, the 
oxygen which goes to the contact surface of particulate 62 and the active oxygen discharge agent 61 is active oxygen 
O. these active oxygen O — a particulate - particulate 62 is made to oxidize, if 62 is contacted, without emitting a 
luminous flame 

[0075] By the way, since Platinum Pt and the active oxygen discharge agent 61 are activated so that the temperature of 
a catalytic converter becomes high, the amount of the active oxygen O by which the active oxygen discharge agent 61 
is emitted to per unit time increases, so that the temperature of a catalytic converter becomes high. Therefore, without 
emitting a luminous flame on a catalytic converter per unit time, the oxidization removable amount of particles which 
can oxidization remove a particulate increases, so that the temperature of a particulate filter becomes high. 
[0076] The solid line of drawing 24 shows the oxidization removable amount G of particles in which oxidization 
removal is possible, without emitting a luminous flame to per unit time. In addition, in draw ing 24 , the horizontal axis 
shows the temperature TF of a particulate filter. Oxidization removal is carried out without emitting a luminous flame 
in a particulate filter to the inside of a short time, as soon as the uptake of all the particulates by which this amount M 
of eccrisis particles was discharged from the combustion chamber in the field I of drawin g 24 when fewer than the 
oxidization removable amount G of particles will be carried out to a particulate filter, if the particulate amount 
discharged by per unit time from a combustion chamber is called the amount M of eccrisis particles. 
[0077] On the other hand, when [ than the oxidization removable amount G of particles ] more, in the field II of 
drawing 24 , the amount of active oxygen wants the amount M of eccrisis particles for oxidizing all particulates. 
Drawing 25 (A) - (C) shows the situation of the particulate oxidization in such a case. 

[0078] that is, when oxidizing all particulates runs short of the amounts of active oxygen, it is shown in drawing 25 (A) 

as a particulate - the particulate portion which a part of particulate 62 oxidized when 62 adhered on the active 
oxygen discharge agent 61, and did not fully oxidize remains on the exhaust air upstream side of a particulate filter 
Subsequently, if the state where the amounts of active oxygen are insufficient continues, the particulate portion which 
did not oxidize from a degree to a degree will remain on an exhaust air upstream face, and as shown in drawin g 25 (B) 
as a result, the exhaust air upstream face of a particulate filter will come to be worn by the remains particulate portion 
63. 

[0079] Such a remains particulate portion 63 is NO by Platinum Pt when it deteriorates in the quality of carbon which 
cannot oxidize easily gradually and an exhaust air upstream face is being worn by the remains particulate portion 63, 
and S02. The oxidation and a discharge operation of the active oxygen by the active oxygen discharge agent 61 are 
suppressed. Although the remains particulate portion 63 can be gradually oxidized by that cause if many hours are 
spent 64 accumulates on a degree from a degree, it is shown in dr awin g 25 (C) — as — another particulate on the 
remains particulate portion 63 That is, if a particulate accumulates in the shape of a laminating, since these 
particulates have separated distance from Platinum Pt or the active oxygen discharge agent, even if it is the particulate 
which metaphor oxidization is easy to be carried out, it does not oxidize by active oxygen. Therefore, still more nearly 
another particulate accumulates from a degree on this particulate 64 to a degree. That is, if more states than the 
oxidization removable amount G of particles continue [ the amount M of eccrisis particles ], on a particulate filter, a 
particulate will accumulate in the shape of a laminating. 

[0080] Thus, a particulate is made to oxidize in the field I of drawing 24 by the inside of a short time, without emitting 
a luminous flame on a particulate filter, and a particulate accumulates in the shape of a laminating on a particulate filter 
in the field II of drawing 24 . Therefore, if relation between the amount M of eccrisis particles and the oxidization 
removable amount G of particles is made into Field I, particulate deposition of a up to [ a particulate filter ] can be 
prevented. However, if it does not restrict that this is always realized but nothing is carried out, a particulate may 
accumulate on a particulate filter. 

[0081] In this example, by carrying out supply control of the reducing-agent feeder 23, and change control of valve 
element 19a according to the first flow chart shown in drawing 26 by the above-mentioned electronic control unit 30, 
and mainly carrying out the temperature up of the particulate filter, as shown in drawing 24 , the oxidization removable 
amount of particles was raised and particulate deposition in a particulate filter is prevented. This flow chart is repeated 
for every predetermined time. First, in Step 101, it is judged whether the addition time t is more than the setup time ts. 
This addition time t is the addition time after switching valve element 19a. Although the addition time t is integrated 
and it ends in Step 106 when the judgment in Step 101 is denied, when affirmed, it progresses to Step 102. At Step 
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102, supply of a reducing agent is started by the reducing-agent feeder 23. Subsequently, valve element 19a is switched 
in Step 102. That is, the exhaust air upstream and exhaust air downstream of a particulate filter are reversed. 
Subsequently, supply of a reducing agent is stopped in Step 104, in Step 105, it is reset by 0, the addition time t is 
newly integrated in Step 106, and the addition time t is ended. 

[0082] Although an oxidation catalyst like Platinum Pt is supported as the particulate filter 20 of this example was 
mentioned above, since a reducing agent usually like HC and CO is seldom contained in the exhaust gas of a diesel 
power plant, the temperature up of the particulate filter is not carried out by the heat of combustion of a reducing agent. 
This only mainly depends for the temperature of a particulate filter on exhaust gas temperature. In this way, although 
the exhaust air entrance section (exhaust air entrance-side edge of each septum) of a particulate filter is maintained by 
exhaust gas temperature, especially the exhaust air outlet section (exhaust air outlet side edge of each septum) also has 
the outflow of the heat by exhaust gas, and serves as remarkable low temperature from the exhaust air entrance section. 

[0083] After switching valve element 19a and reversing the exhaust air upstream and exhaust air downstream of a 
particulate filter, even if a reducing agent is supplied by the reducing-agent feeder, if the present exhaust air entrance 
section serves as low temperature in this way, in the exhaust air entrance section, by the oxidation catalyst, a reducing 
agent cannot be burned good and, on the whole, the temperature up of the particulate filter cannot be carried out. 
However, in the first flow chart, since a reducing agent is supplied by the reducing-agent feeder before switching a 
valve element for every setup time ts and switching a valve element, in exhaust gas temperature, a reducing agent 
bums comparatively good by the oxidation catalyst in the exhaust air entrance section of the particulate filter currently 
maintained, and comparatively a lot of heat of combustion is generated. Thereby, while the exhaust air entrance section 
of a particulate filter carries out a temperature up, in the exhaust air outlet section, comparatively a lot of heat of 
combustion more than the outflow of heat comes, and a temperature up is carried out more sharply than the exhaust air 
entrance section. 

[0084] Subsequently, since an exhaust air upstream and an exhaust air downstream are reversed by the valve element, 
while the reducing agent supplied by the time supply of a reducing agent was stopped burns good in the present 
exhaust air entrance section by which the temperature up was carried out sharply, generates still a lot of heat of 
combustion and carrying out the temperature up of the exhaust air entrance section further, the temperature up of the 
exhaust air outlet section is carried out sharply. In this way, the temperature up of the whole particulate filter can be 
* effectively carried out using a comparatively little reducing agent, and even if it makes it improve sharply, operation in 
the field II of drawing 24 is frequently performed between the setup times ts and a certain amount of particulate 
remains and deposits the oxidization removable amount of particles on a particulate filter, oxidization removal of this 
particulate can be carried out good. Moreover, before switching a valve element, poisoning of the oxidation catalyst in 
the exhaust air entrance section of a particulate filter is carried out by the meltable organic component (SOF), and 
although the depression may be carried out, since the temperature up of this oxidation catalyst that will be located in 
the exhaust air outlet section after an inversion with an exhaust air upstream and an exhaust air downstream is carried 
out sharply, it can recover SOF poisoning good as mentioned above. 

[0085] Drawing 27 is the expanded sectional view of the septum 54 of a particulate filter. Although the exhaust air 
inlet face of a septum 54 which mainly collides, and the exhaust air gas-stream opposed face in pore carry out the 
collision uptake of the particulate as one uptake side and exhaust gas carries out oxidization removal by the active 
oxygen discharge agent between the setup times ts as a grid shows to drawing 27 (A) since operation in the field II of 
drawing 24 is carried out, this oxidization removing may become inadequate and a particulate may remain. At this 
time, although the exhaust back pressure of a particulate filter is not the forge fire which has a bad influence on a 
vehicles run, if a particulate accumulates further, problems, such as a sharp fall of unit power, will be generated. If the 
exhaust air upstream and exhaust air downstream of a particulate filter are reversed at this time, oxidization removal of 
the remains particulate will be gradually carried out by the active oxygen which a particulate does not accumulate 
further on the particulate which remains to one uptake side of a septum 54, and is emitted from one uptake side. 
Moreover, it is destroyed easily, and is subdivided by the exhaust air gas stream of an opposite direction, and the 
particulate which remains especially in the pore of a septum moves to a downstream by it, as shown in drawing 27 (B). 

[0086] Thereby, many subdivided particulates are distributed in the pore of a septum, and an opportunity to contact 
directly the active oxygen discharge agent which the pore internal surface of a septum was made to support, and carry 
out oxidization removal increases, in this way, it becomes that a remains particulate is boiled markedly and it is easy to 
carry out oxidization removal by making an active oxygen discharge agent support also into the pore of a septum 
Furthermore, in addition to this oxidization removal, oxidization removal is carried out by the active oxygen which the 
new particulate in exhaust gas adhered and was emitted from the active oxygen discharge agent by the uptake side of 
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another side of the septum 54 which became an upstream by the adverse current of exhaust gas, i.e., the exhaust air 
inlet face of a septum 54 with which exhaust gas mainly collides in present, and the exhaust air gas-stream opposed 
face in pore (one uptake side serves as a relation of an opposite side). A part of active oxygen emitted from the active 
oxygen discharge agent on the occasion of these oxidization removal moves to a downstream with exhaust gas, and it 
carries out oxidization removal of the particulate still deposited also by the adverse current of exhaust gas. 
[0087] That is, the remaining active oxygen used for the particulate oxidization removal in respect of the uptake of 
another side of a septum by the adverse current of not only the active oxygen emitted from this uptake side but exhaust 
gas arrives at the remains particulate of one uptake side of a septum with exhaust gas. By that cause, though the 
particulate has accumulated on one uptake side of a septum in the shape of a laminating to some extent at the switch 
time of a valve element For active oxygen to arrive also at the particulate deposited on a remains particulate, if exhaust 
gas is made to flow backwards in addition, since a particulate does not accumulate further If oxidization removal is 
carried out gradually and a deposition particulate has a certain amount of time by next adverse current, oxidization 
removal is fully possible for it between them. Thus, although oxidization removal is possible for a deposition 
particulate, only the adverse current of exhaust gas will enable it to carry out oxidization removal of remains and the 
deposition particulate in positive and comparatively short time, if the oxidization removable amount of particles is 
raised by the temperature up of a particulate filter. 

[0088] A switch of a valve element seems not to deteriorate in the first flow chart in the quality of carbon which is at 
the switch time of a valve element though operation in the field II of drawing 24 is performed frequently between 
them, since it carries out for every setup time ts, a lot of particulates have not accumulated on the particulate filter, and 
is left by the deposition particulate on a particulate filter for a long period of time, and cannot oxidize easily. In this 
way, like the above-mentioned, when oxidization removal of remains and the deposition particulate can be carried out 
certainly and a lot of deposition particulates burn at once, a lot of heat of combustion occurs, and problems, such as 
carrying out the erosion of the particulate filter, do not occur. Of course, the switch stage of a valve element is good 
also as arbitrary stages when it may not be limited for every setup time, and every setting mileage is sufficient at, and a 
deposition particulate does not deteriorate in the quality of carbon, without a lot of particulates accumulating. 
Moreover, the diesel power plant of this example switches and carries out the first combustion and the second 
combustion, and the first combustion contains comparatively a lot of HC and COs, i.e., a reducing agent, in exhaust gas 
like the above-mentioned. Without preparing a reducing-agent feeder especially in an engine exhaust air system, the 
first combustion is used as a reducing-agent supply means, and you may make it switch a valve element during 
implementation of the first combustion by that cause. 

[0089] Moreover, if a reducing agent is contained in exhaust gas and this burns by the oxidation catalyst, the oxygen 
density in exhaust gas will fall. It becomes at a stretch that it is easy to carry out combustion removal, without the 
particulate deposited by the active oxygen O which active oxygen O was emitted to the active oxygen discharge agent 
61 shell exterior at a stretch, and was emitted to these breath by that cause emitting a luminous flame. In the uptake 
side of another side of a particulate filter septum where the particulate does not remain after reversing the exhaust air 
upstream and exhaust air downstream of a particulate filter by valve element 19a, since it is easy to emit active oxygen 
as compared with one uptake side, combustion of the reducing agent after an inversion makes active oxygen emit so 
much, and makes it possible to carry out oxidization removal of the remains particulate still more certainly. 
[0090] thus, the thing for which the exhaust air upstream and exhaust air downstream of a particulate filter are reversed 
~ in addition, it is very effective in remains and oxidization removal of a deposition particulate to supply a reducing 
agent before and after this inversion However, as the structure of the change section 19 of this example was mentioned 
above, some exhaust gas will bypass a particulate filter 20 during the switch in the interception position of another side 
of valve element 19a from one interception position. Thereby, if a reducing agent is supplied at this time, a reducing 
agent will be emitted into the atmosphere. It is desirable to interrupt supply of the reducing agent by the reducing-agent 
feeder 23 by that cause, when valve element 19a is located between one interception position and the interception 
position of another side during a switch. 

[0091] Moreover, if the particulate is contained in exhaust gas during the switch of a valve element, this particulate 
will be emitted into the atmosphere. Drawing 28 is the second flow chart for preventing this and carrying out 
oxidization removal of the deposition particulate. In addition to controlling a reducing-agent feeder and a valve 
element, this flow chart also controls an exhaust air throttle valve, and is repeated for every predetermined time. First, 
in Step 201, it is judged whether the temperature T of a particulate filter is more than the setting temperature Ts. Like 
at the time of engine starting, when this judgment is denied, the oxidization removable amount of particles of an active 
oxygen discharge agent is low, and must carry out the temperature up of the particulate filter immediately. Thereby, it 
progresses to Step 202 and supply of a reducing agent is started. However, the exhaust air throttle valve 24 is made to 
carry out opening reduction from full open in Step 203, since an oxidation catalyst is also fully activable at this setting 
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temperature Ts and a reducing agent cannot fully be burned, the heat of exhaust gas is made to act to a particulate filter 
effectively, and the temperature up of the exhaust air entrance section of a particulate filter is carried out to the 
activation temperature of an oxidation catalyst at least. 

[0092] Here, in order to consider as a cheap thing, as for the reducing-agent feeder 23 for supplying a reducing agent to 
an engine exhaust air system, it is desirable that a reducing agent is injected by low voltage. Moreover, since thermal 
resistance high in order to prepare near the engine exhaust air system is needed, as for the control section possessing 
the valve element for starting and stopping supply of a reducing agent etc., it is desirable to separate from an engine 
exhaust air system like [ in an ENJIRU room ], and to install. In this way, this control section and the reducing-agent 
supply position of an engine exhaust air system will be connected by supply pipes, such as stainless steel. With such 
composition, when the exhaust-air-pressure force in the reducing-agent supply position of an engine exhaust air system 
increases, supply interruption of the reducing agent which the inside of a comparatively long supply pipe serves as big 
capacity, and is injected by low voltage through this big capacity will be carried out automatically. Thereby, in 
practice, even if it starts supply of a reducing agent by control of a reducing-agent feeder, if the exhaust-air-pressure 
force in the reducing-agent supply position of an engine exhaust air system increases by opening reduction of an 
exhaust air throttle valve, while being stopped by supply of a reducing agent and carrying out the temperature up of the 
exhaust air entrance section of a particulate filter to the activation temperature of an oxidation catalyst, a reducing 
agent will not be supplied to a particulate filter. 

[0093] Subsequently, in Step 204, if the increase in opening of the exhaust air throttle valve is carried out to full open, 
actually, a reducing agent is supplied to an engine exhaust air system, a reducing agent is supplied to the exhaust air 
entrance section of the particulate filter which carried out the temperature up to the activation temperature of an 
oxidation catalyst, the exhaust-air-pressure force in the reducing-agent supply position of an engine exhaust air system 
can decline, and it can raise [ the temperature up of the particulate filter can be further carried out by the heat of 
combustion of a reducing agent, and ] the oxidization removable amount of particles Although the temperature sensor 
arranged at the particulate filter may be used for judgment at Step 201, the temperature of a particulate filter may be 
presumed from the present engine operational status, and you may be made to process Step 202 to the step 205 at the 
time of engine starting for every engine starting noting that the temperature of a particulate filter is below setting 
temperature. Moreover, after increasing the opening of an exhaust air throttle valve in Step 204 if it is possible to 
supply a reducing agent to a particulate filter as meant so that a reducing-agent feeder may supply a reducing agent by 
fuel injection for example, such using not composition but using an engine fuel injection valve, or so that an exhaust 
air line may supply a reducing agent to an engine exhaust air system by high pressure, you may make it supply a 
reducing agent. 

[0094] On the other hand, when the judgment in Step 201 is affirmed, in Step 206, it is judged whether it is at the 
engine slowdown time. Although it ends as it is when this judgment is denied, when affirmed, it progresses to Step 207 
and supply of a reducing agent is started. Subsequently, in Step 208, opening reduction of the exhaust air throttle valve 
24 is carried out from full open. At this time, opening reduction speed is made late, or a predetermined time is prepared 
after processing of Step 207, Step 208 is processed, and a reducing agent is actually supplied to a particulate filter. 
Thereby, as the first flow chart explained the particulate filter, while the temperature up of the exhaust air entrance 
section is carried out by combustion of the reducing agent in the exhaust air entrance section, the temperature up of the 
exhaust air outlet section is carried out more than the exhaust air entrance section. Then, the exhaust-air-pressure force 
in the supply position of the reducing agent in an engine exhaust air system increases, and supply of a reducing agent is 
stopped in practice by opening reduction of the exhaust air throttle valve 24. 

[0095] Subsequently, a valve element is switched in Step 209, namely, the exhaust air upstream and exhaust air 
downstream of a particulate filter are reversed. Since it is at the engine slowdown time at this time, the fuel cut is 
carried out, or since fuel oil consumption is slight, in exhaust gas, a particulate is hardly contained. Moreover, since 
supply of a reducing agent is also stopped, even if a reducing agent is contained in exhaust gas, it is not. Thereby, even 
if exhaust gas bypasses a particulate filter during a switch of a valve element, a particulate and a reducing agent are not 
emitted into the atmosphere. Moreover, opening reduction of the exhaust air throttle valve at the time of an engine 
slowdown can heighten vehicles damping force by engine brake operation. 

[0096] Subsequently, in Step 210, opening of an exhaust air throttle valve is considered as full open, the exhaust-air- 
pressure force in the supply position of the reducing agent in an engine exhaust air system declines, supply of a 
reducing agent is resumed, and supply of a reducing agent is stopped in Step 211 after that. Thereby, in order to supply 
a reducing agent and to burn this reducing agent good, while carrying out the temperature up of the exhaust air 
entrance section further with great heat of combustion, the temperature up of the exhaust air outlet section is sharply 
carried out to the present exhaust air entrance section made into the high temperature of a particulate filter. In this way, 
the temperature up of the whole particulate filter can be effectively carried out using a comparatively little reducing 
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agent, and the oxidization removable amount of particles is raised sharply. 

[0097] In this way, in this flow chart, a valve element is switched with supply of a reducing agent for every time of an 
engine slowdown. What is necessary is just to detect treading in to a brake pedal, or opening of an accelerator pedal in 
judgment at the time of this engine slowdown. It is unthinkable that an engine slowdown is not performed over a long 
period of time, though operation in the field II of drawing 24 is frequently performed while a valve element is 
switched, a lot of particulates have not deposited it on the particulate filter, and it is left by the deposition particulate on 
a particulate filter for a long period of time, and seems in this way, not to deteriorate in the quality of carbon. Thereby, 
like the above-mentioned, when oxidization removal of remains and the deposition particulate can be carried out 
certainly and a lot of deposition particulates bum at once, a lot of heat of combustion occurs, and problems, such as 
carrying out the erosion of the particulate filter, do not occur. Although it is desirable to consider as the position which 
always serves as an exhaust air downstream of a particulate filter as for the position of an exhaust air throttle valve in 
order to carry out the temperature up of the temperature of a particulate filter with exhaust gas, if used only for the 
supply interruption of the reducing agent at the time of a switch of a valve element, that will be good also as an 
upstream of a particulate filter at the downstream of the supply position of a reducing agent. 

[0098] Whenever the temperature of the entrance section of a particulate filter is more than the activity temperature of 
an oxidation catalyst at least, you may make it supply a reducing agent, of course in the first flow chart and the second 
flow chart, although it was mainly made to carry out supply of a reducing agent before and after the switch of a valve 
element. Since the temperature of a particulate filter is always fully raised and the oxidization removable amount of 
particles is always maintained highly by that cause, it is also possible to prevent particulate deposition in a particulate 
filter mostly. However, since sulfate will be generated by the oxidation catalyst by the sulfur content in fuel when fuel 
is used as a reducing agent if the temperature of a particulate filter turns into more than predetermined temperature, 
when it becomes more than this predetermined temperature, being stopped is desirable [ supplying fuel as a reducing 
agent ]. 

[0099] This particulate filter supports an oxidation catalyst and an active oxygen discharge agent in center-section 20a\ 
and an oxidation catalyst is supported so much and it is made drawing 29 be drawing showing the particulate filter 
which has another composition with the above-mentioned, and to have had high oxidation capacity in both-ends 20b f 
and 20c' as compared with the center section, thereby ~ the - one - a flow chart - and - the - two - a flow chart - 
like — a valve element — a switch - order - setting - a particulate filter - a reducing agent — supplying -- if - this - a 
reducing agent - very much - little — even if ~ a particulate filter - inside — having flowed - immediately after ~ 
being high - oxidation capacity — having - a particulate filter - exhaust air ~ an entrance - the section - becoming - 
an end - the section ~ 20 — b - 1 or - 20 c ' Furthermore, the temperature up of the end section which serves as 
the exhaust air outlet section of a particulate filter while a reducing agent is certainly burned in the other end which has 
hot and high oxidation capacity even if a reducing agent is supplied to this other end by switch of a valve element and 
this reducing agent is very little and carrying out the temperature up of the other end fUrther with this heat of 
combustion is carried out more than the other end. In this way, as compared with the particulate filter shown in 
drawing 18 , it also enables a still more nearly little reducing agent to carry out the temperature up of the whole 
particulate filter certainly. 

[0100] Moreover, even if it does not supply especially a reducing agent, since the exhaust air entrance section of a 
particulate filter has always high oxidation capacity, it can also carry out the temperature up of the whole particulate 
filter comparatively good only by being able to burn certainly reduction components, such as HC, CO, etc. which are 
contained in a minute amount, and switching a valve element into exhaust gas. 

[0101] In this way, if the temperature up of the whole particulate filter is carried out, the oxidization removable amount 
of particles in center- section 20a can improve, and can carry out oxidization removal of the particulate remained and 
deposited on a particulate filter good. Of course, there is only no oxidation catalyst in the both ends of a particulate 
filter, an active oxygen discharge agent can also be supported to them, and, thereby, oxidization removal also of the 
particulate remained and deposited on the both ends of a particulate filter can be carried out good by active oxygen to 
them. 

[0102] By the way, the calcium calcium in exhaust gas is S03. A calcium sulfate CaS04 like [ when it exists ] the ash 
mentioned above It generates. This calcium sulfate CaS04 S03 which will be diffused in the active oxygen discharge 
agent 61 if alkali metal with an ionization tendency higher than Calcium calcium or alkaline earth metal K, for 
example, a potassium, is used as an active oxygen discharge agent 61 in order to prevent the blinding of the particulate 
filter to twist It combines with Potassium K and is potassium sulfate K2 S04. Forming, Calcium calcium is S03. The 
septum of a catalytic converter is passed without joining together. Therefore, it is lost that a particulate filter carries out 
blinding with an ash. In this way, it will be desirable to use alkali metal or alkaline earth metal K with an ionization 
tendency higher than Calcium calcium, i.e., a potassium, Lithium Li, Caesium Cs, Rubidium Rb, Barium Ba, and 
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Strontium Sr as an active oxygen discharge agent 61, as mentioned above. 

[0103] Moreover, N02 held on the front face of Platinum Pt even if it makes a particulate filter support only noble 
metals like Platinum Pt as an active oxygen discharge agent Or S03 Shell active oxygen can be made to emit. 
However, the solid line which shows the oxidization removable amount G of particles in this case moves to right-hand 
side a little compared with the solid line shown in drawing 24 . Moreover, it is also possible to use Seria as an active 
oxygen discharge agent. If the oxygen density of Seria in exhaust gas is high, it will absorb oxygen, and since it is what 
emits active oxygen when the oxygen density in exhaust gas falls, it needs to make the air-fuel ratio of exhaust gas 
periodically rich to an indeterminate term for particulate oxidization removal. 

[0104] Moreover, it is NOx in exhaust gas as an active oxygen discharge agent. NOx used for purification It is also 
possible to use an occlusion reduction catalyst. In this case, NOx which carried out occlusion And SOx In order to 
make it emit, it is necessary to make the air-fiiel ratio of exhaust gas rich temporarily at least, and supply of the 
reducing agent in the first flow chart and the second flow chart can also be used as this rich-ized control. 
[0105] Although the diesel power plant of this example shall usually switch combustion with low-temperature 
combustion and shall be carried out, this cannot limit this invention and, of course, this invention can be applied also to 
the diesel power plant which usually only burns, or the gasoline engine which discharges a particulate. 
[0106] 

[Effect of the Invention] Thus, the particulate filter which has been arranged at the engine exhaust air system according 
to the exhaust emission control device of the internal combustion engine by this invention, The inversion means for 
reversing the exhaust air upstream and exhaust air downstream of a particulate filter, The reducing-agent supply means 
for supplying a reducing agent to a particulate filter from the upstream of an inversion means is provided, a particulate 
filter Have a uptake wall for carrying out the uptake of the particulate, and an oxidation catalyst and an active oxygen 
discharge agent are supported by the uptake wall. When a uptake wall has the first uptake side and the second uptake 
side and the exhaust air upstream and exhaust air downstream of a particulate filter are reversed by the inversion 
means, in order to carry out the uptake of the particulate, the first uptake side and the second uptake side of a uptake 
wall are used by turns. Although it may become inadequate oxidization removing according to an active oxygen 
discharge agent by that cause depending on operational status and a certain amount of particulate may remain in the 
first uptake side of a particulate filter uptake wall, oxidization removal is gradually started by the active oxygen which 
a particulate does not newly accumulate on the first uptake side of a uptake wall, and is emitted by inversion with the 
exhaust air upstream of a particulate filter and exhaust air downstream by the inversion means from the active oxygen 
discharge agent of the first uptake side. Simultaneously, a particulate uptake and oxidization removal are started by the 
second uptake side of a uptake wall, and the remaining active oxygen used by this oxidization removal arrives at the 
particulate which remains to the first uptake side with exhaust gas, and carries out oxidization removal of the remains 
particulate. In this way, by inversion with the exhaust air upstream of a particulate filter, and an exhaust air 
downstream, oxidization removal of the remains particulate can be carried out good, and the blinding of a particulate 
filter can be prevented. Furthermore, if a reducing agent is supplied to a particulate filter by the reducing-agent supply 
means from the upstream of an inversion means, the oxidation catalyst supported by the particulate filter burns a 
reducing agent, while a particulate filter carries out a temperature up and the oxidization removable amount of particles 
improves with this heat of combustion, the oxygen density in exhaust gas will fall by combustion of a reducing agent, 
and the oxidization removable amount of particles will improve also by this. In this way, the oxidization removable 
amount of particles of a particulate filter can improve very much by supply of a reducing agent, and oxidization 
removal of the particulate remained and deposited on a particulate filter can be carried out still more certainly and 
comparatively in a short time. 

[0107] Moreover, the particulate filter which has been arranged at the engine exhaust air system according to the 
exhaust emission control device of another internal combustion engine by this invention, The inversion means for 
reversing the exhaust air upstream and exhaust air downstream of a particulate filter is provided, a particulate filter 
Have a uptake wall for carrying out the uptake of the particulate, and an oxidation catalyst and an active oxygen 
discharge agent are supported by the uptake wall. When it has the first uptake side and the second uptake side and the 
exhaust air upstream and exhaust air downstream of a particulate filter are reversed by the inversion means, a uptake 
wall In order to carry out the uptake of the particulate, the first uptake side and the second uptake side of a uptake wall 
are used by turns, and the both-sides section of a particulate filter has high oxidation capacity as compared with the 
center section of the particulate filter. Thereby, like the above-mentioned, by inversion with the exhaust air upstream of 
a particulate filter, and an exhaust air downstream, oxidization removal of the remains particulate can be carried out 
good, and the blinding of a particulate filter can be prevented. Furthermore, since the oxidation capacity in the both- 
sides section of a particulate filter is heightened, even if only few reducing substances are contained in exhaust gas, this 
reducing substance is burned good, the temperature up of the particulate filter can be carried out with this heat of 
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combustion, the oxidization removable amount of particles can be raised, and oxidization removal of the particulate 
remained and deposited on a particulate filter can be carried out still more certainly and comparatively in a short time. 
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s. 

[»*S2] WEffittK*4S!tB»!ltt, HBe^iiMtt*-' 
[11*313] Wlffil5c»ltt*&*Re. 4>fc 

teU'vKDj&fo'&fflKii^T, tfc^MtitfX©— 

SIWbliEAtV + a i/- h 7 ^ ^A*-f ;ut?><t -5 

ictetU 0 . SaiB^^ilEm-fiStMIBm— fiS 

ejStcSpj©^*^ itsn-sc ii&<$wi£-rz>m&m i 
ffinai»5£iaa£Ji±ts-&. •^©m^MEa^Uft^^a 

(C J; o T HuE®7C?PJ##t^ $ n* C <t t T-5 If* 

«l*63 ©i>Tn^{cE*©i^«M©tN^#{bg 

Mo 

# Srm— fiS^ e.^— teS^ 0 5 £ <h !C J; o T> 
WE/17" ©» jS-h«Efl"J iSMST* 

ffliJt&jSftfeS*. mfE^^ME^-liMA^BuE^— 
fit^HOifcbSIHKistvr. *J>&<<t*>#WWfX©- 
gB^flSEA^^ +i U— h 7 w £A*-f A^f 5 



JIT?JB7clPJ*«#&-r* t>©-e» 0 . *H#5l*©SI»EJB 

0#»C«tt5TS^^^©aj@<&«lS!l^1±-5<t*»CflflE^ 
ftl: J; oTME/tf^ +a U- h 7 ^ 

U ilEAf-<+al/-h7'i'Mll A^^iU— 
h£*i£lT3fc©©«illt&WU S5E«*Illc«^b 

<s6tCH9E«*M©BaE^— i*Stif£lriII«!:# 

zzmzmmzn. mmn^-^^-^v—by^ apomm 

SPtt. mfEA°^^+a.l/-h7'(';P^©4 J ^g|5icW;^b 
©ftM*Hb&M. 

A^«E-r*<tH**^ji/ut?tt*S:«»L*^HH©» 

<£!t#i4t-rsi«5)<^ 7 CIBtt©l*]j&nH©$$K 

[^BJ©s¥ffl^IftB^] 
[0 0 0 1] 

[0 0 0 2] 

[«*©ft«] rt»W. ^^—t'JUx >->*>© 

tc. ^ASuuRMJcA^^+iU-h^^-rs/tae)© 
COJcpft^^^B, eissotc^sft^ein;© 

[0 0 0 3] Z.<D£otS.-7 4 )\>$n£\Zi5^X. A^-f 

oo° c«fco*^o(s<. m^ty^oi^^^^mmr 

[0 0 0 4] ^¥7 - 1 0 6 2 9 0^ii$g(r«. 6^ 

ntf, 7^W±©A , T'f*al/-Ml X-C— tf^X 
>> 5 >©®Sit©»^:*'7!.iUgTfe-5^4 0 0° CTl 



[0 0 0 5] 

mwfimtkL£ot?z>mmi L^L^e. c©? 

a. Is- hit? J )V& ±.\Z&*\zmffi-?Z>Z. 
[0 0 0 6] Z.<D7-Ol9\Z&\<iX. $>Z>m&^7- 4 * 

£<fc«T?#7Scn. z\(DXo\z\ zom&y j mz 

[0 0 0 7] fiEoT. #f£BJ©BW«. ©iS»SSE 
[0 0 0 8] 

© <h > iwtBj£i|£¥J&© -t»ft<BI^ 6 hu IH/t-r ^ * 
a. I/- h ;i/^^jS7C?W«rWiSi&TSfc«e>©jl7C3¥J^*& 

ftt&ftiL. iifriBA^ +i u- h 7 ju^ tt, a 
sic «kc TWfB/ix-i' +3. h )U5> <Dfflm±mm 

[0 0 0 9] Sfc. *fgHj(rJ:2)lf5feJS2lCfB«£c9l*l^ 

MM<Dmm.mtmwte- %mm 1 KiE«©rt««iH©» 

[0 0 10] *38WC«tStt*^3KIE*©rt«R 
«H©»SLi*ffcS»4. H!#5l 1 X14 2 CE*©rt«Sttl 

-r ju^ fflii±Mt»STMi t *«i5»e$ na«F©iw 

[0 0 11] *^^ICct*^*^4tClEtg©^ 

*H©tta»<t««f4. i^6 3 ©n-rna^B 

t4. WE^frSSB— t£«^e.»-ffi«'> 
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T. <!: *>#«#*©— ^MSBA^ +i U— h 

wbbss-hsm <t imem=ffiii t ©m tc^si- * »4, 
mff2ji7c»Jtt^stc«fc 4 mim^tmcDm^^ it $ n 

[0 0 12] 3=fc. 2|EfSW»r«taW*^5('IH«©rt«S 

«H©»a»{kS*f4, gf*Ji i a»s 3 ©n-rn^cjs 

*©rt*R«M©#a[itKt£«fc:*5^T. tiMW$ftffiic« 
tt5#K:iWfBA5V *a U— h7^;^©T»li:^2. 
&«fc:»4*&8B#a«K:tt<&n. busEAtV U- h 
7W J^Oigf^l^Sgi 0«V»«f Hf4fl<H5»««0 

#i'«toTfi^^x©aiaswift'j$-&TWfEA^'f 

[0 0 13] g;fc> #^Wc£3Hi*«6ICfE*Jt©ft*«* 

«M©#«iWkS«f4. »*s i^6 3 ©^-rn^tte 

*©rt«*l8©#«#fbS1tfc:*si»T. SfffB^e^lS: 

satB^-tee^ <=> Mfa^zi'fiS'v^ o «i to * mz& ^ 

' 7 -f ;^ w / u 1 5 «t 5 1: & t> ri3 o , ffrfBaTt^J 
«»*a»4. «H#«*^teflETil7C«!l*tti(&-r* t>© 

Tcmomm&w&QTffimizi,*. vm%i'o#tfmv<b 

tl. «M«iS«rfcttS(t8B»«»0*tw«t'oTft«^© 
@iaSrW)fi]$-ti-2)<t^tw*ftlB#^lCj:oT«t(fEA^-< * 
a 1/- h 7 w ^^©S^Jt8Kffl!J<h^TSSt#J<»:*)S»e$ 

[0 0 14] £fc. *5S9«cJ:*BI*3B7tclBit©rt*8 

t^^riiL. HuIBA^-^+ilx- K7^J^tl A^-f 
+3.U-h^ffl»-rSfeJ6©Ji*l£«:*rL. mFfBJi^ig 

i=»4»flsiiMidifiH4M*ttffiffldi^fifiFan. strtBffl* 

at4H-ffi*®tm— Bf!fB3£e^^(C 

mm twwfc c t \z j; d . /t^^^^ix-Ns-ji 

*T S fc sb K St fBfflmii© mf I Bm-ffl*® t Stt SB^ ~ ffi 
^©W#)gBtt. MfBAx'f+J.U— h^-T;^©*^ 

-So 

[0 0 15] Sfc, #fg 8 tCfB«©l*Q*!8 

«n0#Af9MbSB(4. gg*^ 7 (cffB*©^i^P»» 
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[0016] 

m Z> 4 7, b D— £ 5V — if^X > > <&«EH88E»f 
BSBSr^LT^fctK B 2 «B 1 — ifJUX>> ? ><^ 

x>v*>cd~>U >ys\y K^MBTSS, B1)6^B 

^7, 3UyU>^v>H» 4«fcf*h>, 5atth 6 7h 

5 a rtfc»J«3nfc««^ 6 ttsm^jfwscjK^iaw- 

7tt— 8tt»ft#-K 9tt-»©» 
1 0»4»**-ht*^3RT. k8tt» 
J&TSKgv&Sl 1 £^LTit->^>^ 1 2(ia«S$ 
fU it-: x^>£ 1 2Wk%&t? h 1 3^1TX7^ 

— h i o u**7-** k 1 7 ^mm 

[0 0 17] il^$n^J:^:»^-«H 1 7 
1 7 tit— 1 2 t«EGRIB2 2^LT5 

ttEGRi!8S2 2rt*8En^EGR^^S:?&SIi"Sfc«> 

©»=wsi«2"4*«iB«sn5. miiz^n^mmm^ 

[0018] — 6 tt«S»«J6« 2 5 £ 

^n^o c(D^^>i/— ;i^2 6rt^ti«m©JP^^>fi±tH 
-;U2 6 fii:ft«snt«i»BftI»MS2 5£^L 

it2 8rt*ttW*&tL *B»ffi-fe>it.2 8(Dm*^(cS 

[0019] 3 OttVFttWlX--/ hT*0, ffi«J*"fe 
>it2 lCDtB^«^<h> «S^ffiir>it2 8<7)tt5^«-^i: 

nmr>i*-4 i #««3n> wsfa-y h 3 o ic 
7>9i'*'7bifimz.ii3 o° lirtETSff^m*^^ 
5o cait> ifwaz^hsofi ^am-^i-s 



«83pf«W* 6 • EGR$iJ»#2 

3, R£>\ »W>y2 7^|« 0 

[0 0 2 0] B 2 ^i^i 3 CS^n§<t 5 l:*58WC 

t» l**tgi* izmAsmmv t> o t«» f a* 
«»^n^o si3(c^$n^ct3{i6mi^»4PSeFC7) 

3 ft <B 2 F 9 ©2H*<Z>T«fflK: 
»oT»*-r*. B2*J:lX0 3ttJEIfifTS*»!JC«S«- 

iFtt+tt'f^ 5 aC^JlMtCfattTjl^ #Cl>T?» 

[0 0 2 1 ] B4^mfTS I f{C^^Tfi^^9cD'J ^ 
h £ * jr«SW**t* 6^6 JftttlOMSAAOftM- 

^nm^LTi^. gp^>, Bstw^sn^ct^tc 
5o ^^mx^<h^«s*#6^6^cz)/x;i/p 

^3gin<D^Qa<7>^ 

#9<Z>^£«W®£#«#-h 1 0WlCl6l^3«t3^JB 
J5E$ntt^o B4^"rg|J6Wr«^<Z)i:€r«8 

3pwt» f i>mm& 9<D&2 unmizwm l > t»a# 9 <a 
[0022] t^Mn\tmu<omnQ a tt*its n-r, 

^^TXP7 hJU^Fl 6<OBB«43cJ:tXEGR**^bS 

&z>z.£\z&?)QMikA/F m6<Dmm) zmtz^ 

tzt^(Dttitth)]/^(0^t. ^ct^^E— 9, HC, C 

No x (Dmmmcomt&^-tmmm&sti'T^Zo 

m 6 ^ 6 t>fr& cfc 5 ^ d C!)**«-ettS«lt A / F ^/Jn 
$<ft*li(!:EGR|^<S0> S»^«SJt (= 1 

4. 6) &rF<D£g\Z\*EGRmZ6 5/N°-iz> hR_h 

[0 0 2 3] B6 tC^^n-S.t^tCEGR^^^f -5 
^<h^J:0^1tA/F^/h$< LTIK chEGR$^ 

4 0A°— tr>h#ifit^:0S^ltA/F^3 OiSllft 

T\ MtCEGR^^igd6, ^*RtbA/F«r/jN$<-rSi: 

7>^-?<D&£A&MM\zm*LTV-?izm-rz> 0 * 

^TMJCEGR^Sriffi^, ^«SJt A/F fe/hS < t§ t 
^ttXt-^tfftSlCfiTL, EGR**6 5/^— fe 
>hJ^±<hb, ffiKJtA/F*«l 5. OWiatC^SiX 

Ox O56^a*Wj:0iB:<ft*« ^cot^HCR 



[0 0 2 4] H7 (A) tt£*BJtA/F**2 l^ifiTX 
fb£^LT&D. 07 (B) tt^«SJ;bA/F^l 8 ttift 
E0*ft**bT^«. i7 (A) tm7 (B) <h£Jfc 

07 (b) \z^m^7s^-^<D^m^p^m7 

(A) tC^-T^^tCjt^T^JE^ig;^^ 

[0 0 2 5 ] H6 45«tr/H7^«Sn***tt*^6* 

(D^t^w^^o bp^ sr^i^s«jtA/F*u 
5 . o RTTxt-^ ©asanas*© t t^«H 6 

Ox ^^^ffi^STLfcch^3^<h^^^5rt^^ 

<fc /u £3S£ L ^ <!: etc KURJftS 5 OflSttfiS^ift < 
ftoWSAfAS, I^C^t^lSl 7^6feH^^>o IP 
5, J»^tA,tfg*bTV^j:V^7 (B) (c^T^Si 

[0 0 2 6] fg2KX^E~^<£>5!£fi. EP*>*g<£>3g£S 
5Cit:&§o fi£oT, ±i$Lfcci:5ic^(Dfg*fi^^ 

[0027] me&j:zfm7{z^nz>m&i&%:\zm~3 

KZtlZ <D*f& £ * 1 56 3 1 JfB4ft£ 5 ft <0iRflSfflft 

nz>zLt\ztxz> 0 ccoc^z-o^xwizmmizm^mn 
[0028] £^z^m<Dffimft<Dftm^mkfrm<D$i 

*<DmmtZ£r>X&itt&<DT*M&X$>Z>frti\<*oCti 
ttf^fti^i:©*SfiKliNOx ©5B£*£:iE^H« 



(5) ^2 0 0 1 -2 7 1 6 3 7 



£sa*i op. p. m rt«xa-tn£tT*Cittofct€r»cflt*« 

x 0>3E£*aU Op. p. m M«Xtt*ttaTK£^&t* 
©aSEfcKlS— SrTS. 

[0029] «a*£fi££ t d (omzmtmm 
zniztti,TM<DMmtex\tt<DM<Dftm<Di% 

[ 0 0 3 0 ] ■ S-Gv jK*«*J**n*l»Otttt-"CI»ft** 
<DJ« * fcfflt S -fr * tt*8«lS[ 5 i*j K £> frt S »8fifcKS 

tt<Dmm<D fixum srw*»rr % \z u ;tiK 

[0 0 3 1] fiP"6, «m»Ofc£»La>#ftL&V>£& 

wt>. z.<D£%\zfcmmftzmnx^&&mzmn 
(DmmmcD^mi^m * & t a, £frta & ^. n (om&iz « 

[0 0 3 2] — #S©^f£i4^^t^S©^M^«i 

# x * £ «s*»^aE-r & m& \z tt*^ttRa*»tt % . 
\z izMMmzm Y) (DTfm&rtx kkje s ns fc» 

[0 0 3 3] «8fSf*cfctf*©HH-<0*Xfift 

tas. o T*8»***«*"r nn^s t & a ^ 

»*Llidch(C^:S. dC0^, CO2 ^EGRAfXttlt 



[0 0 3 4] 0 9tt*ett;tfX£LTEGR;tfX«:ffl 
AJiEGR^S3S*JC»aibTEGR^ia*««9 

o° c izmnLtcm'S&KLTjo o , ft»Btt/hs©» 

»SIBTEGR*X*?&aiLfc«-&**lxTi3 0, E&& 
CttEGR^S»MW^»aiL/Tli}a:lri»'&**L/T 

[0 0 3 5] 096OflJ»AT^^n§ct"5t3EGR^ 
S3fiAl:»aiLfc«^IIttEGR^5 0A»t>hJ: 

* £r i i « e g r m £ & k 5 5 / n° — fe > h ± ic *r n « m 

#K£^£*£L&<tt*. 09<Df&^BT^2 
nSJz^HEGR^Sr^UftSPLfcS^trtiEGR* 

t°— #<k&0, u0«&(:BEGR$*(5S6 

[0 0 3 6] 09(^)ftlRCT?*Sn«)ct'5(CEG 
R^X&aiWM^»aiLTt^li«^^ttEGR*d«5 

»^JCttEGR**SK7 0^-t>hH±l:tn«« 

S^HSTU »^i(h^ < i:Ml^l:<^^EGRf©T 
fc* E G R*<0TJR« EGR^ <B#SPK^«M jlffi 
[0 0 3 7] HI OIWiStt^tLTEGR^Sffl 

SAEGR^/xt^oiS^x*. 

Aft^^^f^ ^^©ig^^EGR^ 
X<DlU^£^UTV>£o ft*. 010 K^TJBEttttjBS 

Y HifljiejWtf tona ^ <k €? «c 5 K K A L 5 £ 
[0 0 3 8] 010 £#HTr* <h^m<E>fiJ£\ Hl^S^ 

oTV^ 0 — 01 OK^TEGRtfXGDffl^ EP 

%i&^^©egr # a m\tmMmmmm^ l & 
nssScko t>(aviiaflE«ct-*<z)^s*i£isaoEGR 

A'Xt^btt^o d©EGR^ittEGR*TS 

w-ctt7 0/1— tr>h^ltT»§o ip^> mm&swz 
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<10^©A^AfiXcD3^>0^««i:EGR^ASiCO 

f^NOx f4Ittl0p.p.mil, XI»«aTT» 
[0 0 3 9] Itt«»i^«*tftttiW<lttLtB 

tt E G R # A ck £ jfcO) W iRS A L ft Wtitfft 6 ft: 
t^o foTil 0 i:^$^±5i:EGR^xittiS» 

V^o fip-fe, EGR^fX«ttR*ft«f*«iB<a:atconT 

[0 0 4 0] -S, 01 0G>*ffif««Z 2tfii^t 
* lfi±-r £ CO A# A« X A L 3 3 

^T^IIIiEGR^/A^ct^A^©^ *W4E 
GR^fXSrifiS&XttJnEE-rS^SI^feSo EGR^Xf 

^3 XIX MA L ^ ^MA^Xi Y l:-Sff 

«^S-&TEGR^X**ii*:T«)i*^ffl«RJt^U v 

[0 0 4 1] «TifiUfcct3K:Hl 0»4*»*ai|aS*Btt 
CO=bchT^aii-^±J^^^LTl^^01 OK^Sn 

t)l©M^I±lOONO x (D^^fi^: 1 Op. p. in tu 

s(Sftffif««z i «c*^Tsa«*ia i o c^^n^s 

£fi£rl Op. p.m W^Xtt-^nJ^TfcTS^t^-r^ 

So 

[0 0 4 2] EP*>. ffl«Jt**Uy^*n«<!:«»^ia 

:0d:^NOx fcffi«>T*J>SL^3B 
£LftV> 0 — T^JKJt^U— >©i:*, *W43S 
«J*#H»£jRtt<0 <k ^X fe«S«HB«**S! < »n«^* 

(Dm^^n^^mx^mmumtm^umizm 
wanTi^©T«»4*<*jB8an*ci^ H^, no x 

[0 0 4 3] ^(Oct^H. «HttftfifIK««ZlTtt 

-t?*5 5<k«*«5s^$n'r. no* <Dm±&tfm&x'p 



(7) 



2 0 0 1 - 2 7 1 6 3 7 



[0 0 4 4] tC5TjB»aSrtKfiW*j|ISiftl90*R»* 
T •Si&SJ£CFK:ttJfffl U 5 *-©fct*R*!.K ct 33gFS*ffi#4>ft 

©TO*5 «t y^cDH ffi © # X £#Ht*i!i ©J$fi 

ft*;. iD-&fiia«S«li« 

ft-SflllPRgtttfxSJ: 0 fcjSKfi^rta^fiHa-tf:**** 
^ < «*tta t ^ L ft v w ^<t*w^. ?g— MS 

»^>ft ^mm<D z t £ w e> . 
[0 0 4 5] 121 1 1 BP5<s»«tt§rt<fT*>n 

tc .t * jSR«fe*«ff t>nzm 2 ©«s«sem« 1 1 <t £^ u r ^ 
ftis. hi 1 (c^tiT*attL«7i'-ir;u^y;u4 0 

[Hjegc£jSLT^-5. Sfc. Ell K'feUTX (N) « 
fg 1 ©31 I t.% 2 ©ilfeSg^I IiC^l ©ift#£ 

^ut*5 0. y <n) tt^icaie^i t^2©jse 
fr$m2<DMummi^<Dm&m®.?>&itmm\zw l 1 © 

ift^X (N) IcSo'^Tfrten. ^2©aeM^n^e. 
fg 1 ol^St I ^©ate«*©3gftfij»rtt* 2 ©&# 
Y (N) dg-^tiTfTfrftS. 

[0046] ip*.. mmommwmtffs 1 ©ji^is® 1 

C * o T&&Mmififrt>tlT V » « <t * KfijRftfflf L *«* 
W@*s*N©W*T**i6l©*#X (N) £i®*.3<h 

*RI@e*N©H»-t?»*3B2©«[^Y (N) <fc9t>i£ 
<&*<k®e«**«3Bl ©JSC** I \Z®-itz£.W9xZ 

[0 0 4 7] Ell 2 2 l©tti^«r^LT 

01 2K^£tt-5«k3K£*8Jt-fc>-tf-2 l©ttS* 
iB8Eltt^«SJtA/FC«UT«{tra. t£oT£$Ut 
-£>+>- 2 1 ©tb^m»it I fr£>S*8Jt£»l-5c:<i:#T?^ 

•5. 3*#flBut3ojgi©aG««i*«t^as 
2<Dm&mmuz&vzmmmwiz^xm.m&)izwiw 

[0 0 4 8] m 1 3«g*fe^Llr7pfTSXO-> h;l/# 
16©P§S. EGR$iJfP# 2 3©P^g?. EGR$. 

na«fc3KB#ft«L©ffi^i6i©ae««i 



3 fc*$n-5#rai*ii 1 ©Stefan 1 ti*e g R***ta 

[0 0 4 9] f^A5<!:Bl©iei«I TttEGR 
tS 7 0 /t~fe >hift;t3. ^«RJtJ&*t>T*HiA^ 0 
' U->ftU — ^j&ittft-Sefcpexny h;u#i 6© 
BBSE*J:^EGR«!»#2 3©HJa3&t*IWIStia. * 
*5. £©<fc££mjfc«£*RJt-fe>-»J-2 1 ©ffl^J^t* 
oVTEGRai#2 3©MSS:1iIE-r-5C:<h(C<J;-pT 

B«u->^*Rjtc«i»sn*. $ 1 oscara 
i-rf*E»±?EjSTDCfl(H:«8»i!M**«fTtona. n<o 

<tz2>\z-z>tiTm<&z. 

[0 0 5 0] ft*5, 7-f H U >>/ilie^f{c«xn^ 
*1 6tt±H!ifi<S-TfBH#Sn. d©i#EGRSfJP^ 
2 3 fc±Kjfi< £-CB§#-&L£> 6*1-5,. Xn^H^l 
6 ^^^iS< £l£«lttti>©«K%£ 5 |*|©EE 

&*fc«>MBEI8ffi***/ha < ffiBJE**« 
/Jn$ < ^t-5 £ t"7. h > 4 (C J; •SJEEffittVdi/hS < ^C-S>fc 
1 ©««i*t/jN$ < ^C^o BP*., T-f K U > 
i/jie^ftCt4fiill8*:#: 1 ©tgi^flUftrTSfcfetCT. D 

[0 0 5 1 ] -27, Mn©S4i<H«^m 1 ©jlfe®^ I 
A^f 2©lgI^IIi:»5tXn7 hJU#l 6©^ 

n-5, r©<t^HIl 3l:^tM?liEGRW5t5K7 0 
/t— fe > h^e. 4 0 A'—- 1: > hOTST^T^ 

'>-a-L*6ti. ^«sjt^5 L 5/y«fx^#<$n5. ep 

EGR^*#a©X ; E-i'$^4-rSEGR$IEH 
[0 0 5 2] m2©31^^IIT'«^*^fT*)*lT^ 

mmowfcmm tvm 1 ©se«« i ^ e. » 2 cieis 

1 1 til 3(:^2n5J:o {CPSMffi^x 77^ 

[0053] m2©jieM«n-ettxn>> mu#i 6« 

-gB^f^^T^^^{C«^$n. EGRf&JP#2 3© 

© IKiS « IIT « E G R * ttS*ft?Sr L 3&«K < Jtc -5 B f 
i£< ft 0 . ^«SJtttS*^1«f L *tM < ft 5f5i:/jN$ < ft 
-5„ fctzL. ^Jt«^5t<ft^L7i^<ftoT : foU-> 
2E«8ittSns. ^2©a«E««IITtt«*tlBite 
BSfflfl SHffitt±JEj£TDCttifid:Sns. 
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[0 0 5 4] mi 4»*1<D3HE««I \Z&ttZ>&&it 
A/F^lTl^ 0 014(£*5^T, A/F=15. 
5, A/F=16, A/F=17, A/F=18T^ 
n§&««*^^lMl5. 5, 16, 17, 18 
T**£*ftjRLT;feD, ftfl*IBOffll(KJtttJt«B» 
dcfcD^&btlSo mi 4{C^Sns<t5tC^l©jlte 
laiT^BWJ-y^ot^^ HfilglcDjl 
I T W L < ft S K £ £«5 Jt A/Fifl 

U — >££ttSo 

[0 0 5 5 ] 1P*>, B*ftffifL*f(S<3a:SHd:*R*C«t. 
Sfg?l!^^ft<ftSo foT?*^L«</^S 
£EGR»*«TS*Tt>^««Sff 
S 0 E G R $S:ffiT^it § i^«Jt^f < ^ 0 , 
TBI 4\Z^2n&£?\zm&&ffil.f) i 1&<teZ>lZ~2ft 
rffl«JtA/F*^*<3n*. ^«SJtA/F^^< 

sjconT^«sjtA/F^^< sns. 

[0 0 5 6] ft*, S«tt*ai 4(^TS«^*8J*t 
tS©l:^SS7D7 h;U#l 6(DB«BBKST*t|g 1 

5 (a) t^snsi-sfcs^WLtScttjcaHErtE* 

NOlt (i: ^(Df i6R OM 3 2 ftlCfBtt;* 

^mf3iEGRfSim^2 3<DS9mmsEffimi s (b) 

So 

[0 0 5 7] 016 tt»-«Rft, BP-6«E*©«S«^}£H 

S 0 ft*, g| 1 6C^TA/F=2 4, A/F=3 
5, A/F = 4 5, A/F=6 0"C*$nSftffl«ltt* 
*S«£*KJt2 4, 3 5, 4 5, 6 0^LW§. S 
^*ccD@^^Jt<hTS^tc:^BftXo-; h;u#i 

6(7)i«swii7 (a) \z^2nz>£o\zm>£ 

<£ROM3 2rtlrfBtt2*lT*9, ^«SJtSr^OBS^ 
^i:b^-rSCD(C^BftEGR*Jiai#2 3tf)@^H§jKSE 
^017 (B) lC^$nS<fc5lCB*ft^L*^^R| 
©gSN0ia<f: 1/T7 7 TWR OM 3 2^(3 

[0 0 5 8] C^LT, *^M^J©^^-if^X>v> 
Tte, 7#-fe;i^$0U4 0OK*.ii*SL&r/*»RllHie 
«Ntt**^#, Tftfc*>, Sf§ 

fi£lc*^T, T^ir;U^^Jl/4 OOB^i&^SLRtfflK 
HEHE»Nt»c*^«, B15XttHl7CStV7^ 
[:J;ot^P7 h;U*l 6R^EGR#<DIH«W1HI*^ 

[0 0 5 9] 018 ttftg^bSSSr^f ^ffiBT* 



ftT - *J1/ H 1 7 <0T«««C#a« 1 8 £^ LTS»S 

nfc-WlftSBi 9<h. /\°7"^^3.l/-h^^;i/^2 o i, 
A°T->r+a.u~h^^;i/^2 o l 9 t 

*«arr*jB— *««2 1 at, /i^^+^u-h^^ 
2 o ©fts*fflj4:«Siffi i 9 fc**arr**=*tt« 

»19aft ftEJ^faX-^XiiXr^^-^f 
CJ;oTM$n^o ##1 9 a *OiS»r<aa^*5 
V^T, «MftSBl 9ft<0±««*«*— »««2 1 a tail 
SnstftKWtJWM 9rt©T»«««*-«««2 1 b 

chii^n, wa^tfxtt, mi sfc^^T^Tct^ic, 
ns Q 

[ 0 0 6-0 ]-•£#:> 0 2 Ote, 9 a^flfi-^iEBr 

&B*^bTV^o £©J»Kffiafc*^T, «Mft«19 
rt<Z)±fllt«*«*n»l«W2 1 btlisnsi:*!:^ 
ffil 9rt©T«E««**— »««2 1 aiiil^n, 
^XH, 0 2 0 (c^EP"C^T<±: 5 \z. b 

7 4 2 0<&ftfc5#Jfr£>-- ^fflJ'v.SKnS. CI ^ IT, 

h7^J^20 ^8EAT SSMatf X (Djj&]£mmTZ> Z. 
t#n?^, Tftt)^», MT>r+ai/- h^^;i/^2 oco 
» A±SE« t SHKTSMi t ^IKT SCt ^ pjf g t ft 

So 

[0 0 6 1 ] ec^ct^fr, *»«^b««tt, #*£fB 

fflt»mTrjSWt€:^erset^pJ^tTSo S&, 
rtj-j 3r^U—h7 )V&\Z&\,^T\lL. m^U7><DffiX 
^^^(cTSfc^tC^ftMPMffi^^t^ns^ 

[0062] z.<p-^\ *#auHb&att* /*^* 
zl h t»«T*«t taster 

9 a£ — ^^Wlig^bffi^CO^ 
fia^@»S**rafc*v^T, B2 lii^"TJ:oic, # 

^9^^-TJ:3(c, «J««51 9 0±«!l:ttlt5»»f 

)V? 2 0 'sfltlftf *3t»©a5BW«l&S6a 2 3 

2 0©#»±8lE«t#»TSK«t<Z)ieeiCfft) 
6ff:> ^{cA°T-^^zLi/-h^^^^2 0<Z)TrS«t 

[0 0 6 3] m2 2\Zrty L 4*zL\s—h7 4)V$2 0(D 
mmz^o ft*, 02 2tl*^T, (A) jay^>r* 



(9) 



$m 2 0 0 1 - 2 7 1 6 3 7 



(B) IZ&WV^&olZ, &rHB^4«»»r*. 

€r3^Jt«LT*«fC/jNa^t)©T*S^ HSIS5 4<£> 
»*±««*ffl±»CffllK5 4rtO«?L*BBJiJC«^U 

Tffl^^n^o :3 L-T, &mm s-4\z, nv-j ^ u 

t>*, »SU<ttlBlfi5 4rt©JHI?L*ffi±^t)T;U5^-* 

[0 0 6 4] ffitt«*iftffiSiJ<ttt. att»*£;ttffl-r* 
H chlCct oT/^x^ +3. 1/- J-cOBKtSrffiifrrs h<DX 

[0 0 6 5]S#S»ltlTH S^T> S^Ptffl 
UWNa, 'Jf^ALi, ty^ACs, ;Utf>^A 
Ca> X hn>^AS r (£><fc5&:7;U;& U±«*JR, 

L i, ty^ACs, JI/hy7ARb> AUWBa, 

[0067] ^tc. z<D£ot£%itmmifottim&m&'r 

[0 0 6 8] x-f — if;UX>v ? >T^iSS^Mil*J(^t> 



Stt*«sartTlfi*4:R*UTS02*4:3!3:*. fif-sTl* 

[0 0 6 9] 0 2 3 (A) 43cfctf (B) ^f^il/ 
- b )V9 2 0 fc*^*#«jtfX«ttffi©a*Ht« 
SMC^LTI/^o 02 3 (A) *5ctO^ (B) 

[0070] iaufccfcsicttat^+^tt^soaiw 
^;^©#^x*«Hrt^*ftlrr<5t, 023 (A) tc 

ft: 5 (2N0 + 02 ^2N0 2 ) . *^T?tlJ3n&N 
6 1 fttcMt^fU *»J^AK^LWbi2 3 

(A) (c^an^^^fcffi^-r^>N03 - co^T^tt 

i^iff 2&ffi#J 6 IftKMifcU «S*U^AKN03 

jerr^o ^^e)i:bT> *^Jgfi»JT«, sn^x^ 

inSfS^NOx h^^;i/^2 on 

[0 0 7 1 ] -O*, ±jfibfcJ:5lC#«^ + »3»4SO 
2 fe^*nT*5 0. ^OS02 feNO(hB»a:^*^X 
A^ckoT«tt^^tB^J6 lrttcKiRSnSo fiP*>. 

t <0«ffiKtt»UT*3O, fiNHtfX^OOSC^ ttS^P 
t C0Sffi"CO2 - Xte02-££JSbTS03 & 

not3Stti6*fttu»j6 i wcK«an> *y)AKt 

6 lftKffijSU «^^'J^AK 2 SO4 &<kf&?Z> 0 
AKNO3 ^OWJ^AK 2 SO4 ***J5ESn 

[0 0 7 2] *^Xt©/tr^*d-l/-h(i. 0 2 3 

(B) (CfeliT6 2T^$n^J:c)(r. Ar-r+il/- 

ffl#J6 1 £©«ttffiTttR*««)Wg;T-r*. R^?§S 
KtJIKS^ii;. »f< LTffitt^^i4tB^J6 1 F^co^ 



(10) 
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^fiS«ctttHSnft:NOttTSIE«J©a4kP t ±£43HT» 
[0 0 7 3 1 -J, u0d:fffitti*ttW»J6lW:* 

jssnT^BfcK^u^AKz so 4 fei'j^Kti 

6 2 i:SttB63RifttB»J 6 1 t©ft«iBi:WHJ, s 02 

i^'JOAK 2 SO4 HU *JEfbLTH*fc«>fc, figg? 
#Utf AKNO3 (CJt^TettK^Sr&ttlLjll^o 
[0 0 7 4] /^-f ^al/"h62 <h?£f£g£^M 

>tti£iJ6 l t©»ISf l:-»3K*Ott«i*-U 

03 ^«A'J^AK2 SO4 <Z>«t5^b-&»36^&»W 

T/t5V *al/-h6 2 £ffitt»*»tHS!l 6 1 

KiROtfVI^ 1/ h 6 2 IzmM-T&t^T-J 
U-b6 2ttJ»jft*5B-r*2li:&<l6ft-&La&6na. 
[0 0.7 5] ch^^TStP t 43<fctff&teB^4fctt5#J6 

o 01 »mk -i >a*- * <^as^B5 < a z> a £ 

[0 0 7 6] H2 4CD*j»«#ffiWFWa0^»**»-r 

^IGctDfe^tf, IP^E2 4©««I T^«Stt 

[0 0 7 7] ^nt^U »ffitttt?*M#«ttH&i9 

SlTl^o m2 5 (A) - (C) ted ©£-5 

[0 0 7 8]IPt>> ±X<D/^><*zlI>>— h£S*bT& 
^ttflfttK***^SLT^*»^»CttH2 5 (A) 
^-fcfc 5 Kl/^-f ^aL/-h6 2 jWSttK*4fctBS« 6 1 



an, t»l:ift8n4A^Wr^2l/- hBB##* 

*»±*w±k»«l, ^^S2 5 (b) tc^an 
s J: 3 \zn^>( * ^ h 7 << ©St«±8Kffi*taS 
4^ hgfcfr 6 3 \Z& oTl^d: 3 fctt 

[0 0 7 9 ] ^^^j:igAT^^l/-hM6 3 
n^(ha^Ptl:J:^NO, SO2 ©RftfPffl*J:(CXffi 

s. ^-ntz^o, mm^wn\iw^\z^mn^-(^ro. 

U-hW#-6 3*lfc{baii-*^4:3&«-C*«3W,-B.2 5 
<2±(C£iJ(D/\ 0 ^^3.l/— h6 4»6^d:taL 

t, w-z. /^^Jro-u-bfimmmzMmrzt. z. 
n^fY+ai/-ni e&p t ^ettB*ttin#ja> 

h-e*oTfo«ttK*^J:oTKfba*iSii<htt 
fcT^^Ar^ h 6 4 ±\zWlZ9HDrt 

i&^FSM^^bl^SpJtga^fiG ct 0 fc£»>tttt£f|ll 

[0 0 8 0] Z.(D£o\zm2 4C0««I XW^^^rn. 
U— M3A5^ U—h74 )\s?±\Z&\,*xm$l&5£ 

T&z-tte<mmffl<Do%\zmki±Lzbt>n, 0240 

*±\zmmwzmm?z>o seoT, «tu«&?>M^K 
{b^wffia^^GiioHwsmjgjnc-rntf, 

[0 0 8 1 ] **««ITtt, KiE©i?(l»JLr:y h 3 
0 cfc 0 H 2 6 tc^TIg-:? p-^-v- h (Ct^o T«7C 
^J#t^^® 2 3 <Oflt*&»JWXiy:## 1 9 a 0«I«»J»* 

•iijsl, 3z.\znT<<*=L\s— b7^)i$'$:mu-?z>z-£ 

fCctO, 02 4(c^J:o{cK{b^nTHg^ : ?M^^ 
Wr>f+a h^^^^^^/N 0 ^^ +zl hCO 

w t nfi&femt® t s jK±T**^5*^w»fsn«). c 

xt^^i o i\z&\ t i2>mm& : g%.£ftz>m 
\z\t, Tsiry^i o 6\z^xmmmmt^m%Lxm 



(11) $3^2 001-271 637 



T77"i o 2tb, mTmm^m. 2 3^^0x51^1 

9 a^?)Ix.f>n5„ "f A°5V ^a U 

ihU Xfy7"l 0 5IC*3l/iTffiIEB#5g t (i 0 fC U -fe -v 

h$n. xf7^i o 6 ic^xfrfeicffiiwi t am 

[0 0 8 2] $HIM©/1f-f *a I/- h 7 -f 2 0 

(iS^^'X fC J; ZM<D ffi tH t> $> o T»IA □ 95 =fc 
[0 0 8 3] ##1 9 a4«t)Mt^r-f*al/-t- 

.5K^£©*aAP^7mS£&oT^&£. ftgAP 

it m m izm7i.mmm Lxitnm^&comM^m 

itmrngmoimmmmtm l xmm.x p m&t.± \z \z 

[oo8 4] -a^x. #w\z&^Tm%±.ffi.mt.wm.T 
mm l tfmkanz>tc>sb\z . m7m<D\^mw± z n-s 

MAPHI5ir*^T^0»C^L> ££(C#S©j6£'Mgft£ 
fg£U ^An^^$*6{c#S-r^<h^(cS^tblPa 

h£JMBl»fl:IS*TS:i<fc#»T#S. £?c> 

^^®»MAPg|5i:^it^.^it:M^^^mj«» (S 



OF) tCi^T^Sna^fSTLTV^i.i:*^^ 

[0 0 8 5] I2 7H A7-f*al/~ 4 )V5> (T>Wi 
15 4©t£^c»ffflHT**. Russia t s opittt, El 
2 4©®«IIT©ae***SS5tlSC: th&K), 02 7 

m 5 4 ©»a±aE«*ffi3a«m?Lrto#»^^iit»ifti® 

65. CC0B#^-C(±. AtV^U— h7^;U^(75fi^ 
T«©Sffi&»tts. Z.<Dn&\Z&^Tr\^4 u 

- ;i/^o»«jh8iEffli«!i»«TaE«<!i**a*esnn 
«\ mas 4©-^©fi*ffitc^g-rs/i-7 i ^3.u- 

»^XSgtC<toT» 02 7 (B) ir^fcfc5(3. $S 
[0 0 8 6] ^-tUCcfcO. M5HtZrLtzg><<Dny-4* 

m&mmmtim&mmz-ttzzLii-v, jse/^^+au 

Piss 4©te^©ffl*ffi, rttto-fe. mmz&^xmm. 
ji7,-m3L\zm$i-?z>mm. 5 4 ©fifja;±at«atHxc«iu?L 

[0087] -r^ctj*.. wa©— ^©fs^iffirojse/^T- 
ActtT^< . mn.i37s<D^m\zi:r>xmm(o{^fs<Dm$k 

mx<D/^4 * a U- h ©^{bl^-£lC^ffl $ n^s o © 

(DW)?)®:z.m&iz&\,*x. mm<D-jj<Dffimm\z$>z>w 
w*7-4*a. v- hammmzmmvx^tcii L,xfe> 

it5rtr-f+ai/-h ^ t>ett»**nai*-r * c t \z 



(12) 
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l:±oT fcifMSAr" A * a h ttStfblfc* "THE 
lbP&5fe^fg^^»£ftJi3*Matt\ SeS&tfiffefB^x 

[0 0 8 8] i-7D-ft- hfC-fct^T. fr&COWK) 
112 4©^IIT©Ste*t^5g{cfft)tl^:tL/Tfe, # 

TV h7W ^^©if^A^-Y^al'- h^fi 

fg-^tt, iifM©-<b<Sm;tfX^lcJt$£M# 
iCHCS^CO, -f&fc*.. itTt^J^^/uT-V^o j e- 

flSfifc©*^'*' £^ 0 «l A & cfc 3 (C L T *> & 

[0 0 8 9] sfc, s^^x^tcjiTc^J^sn. 
**»Yt:ft6a»c «t o t*r«i * nnii * * ©&**! 

#19 a iCcfcoTA'-x-'f W -I )l$<VW%±.Wi 

al/-h LTl^lV^*al/-h7^MISS 

[0 0 9 0] ^©J;?^ Ar-f+iU-h7-fM<5 
#a-tSf£ffl!l t»*T8KflS«t:S:a»e-r S Z £ KinAT. £ 

Lf«t*^. 1 9 ©Wittt. mtKlibfc«fc 



##1 9 a<0— *©aEWrffiK*»5ffi*©aE»fte« 

w 0 - Z. © it *5 ^ T . S7C»J*Mft*& S n-5 <t . jStcSM* 

fel^T. ##1 9 a**— #©jB#r&it<hft&:#©jfi»K4g 
i:©r B T(''fie-r-5B#iC«il7cfflfft$&SS2 3 CJ:*jB7C 

[0 0 9 1 ] Sfe, ##©^D&A.f tC;fe^Ti#»;tfX 

»7«wMfts«tfttf##s wtrr* z. <t (caiat&jub 

-5. ?5^\ Xf7^2 0 1 IC&I^T. /^*ak-h 
#r£*l3, *Mi61!i«f<9fOJ:5tc. ^©^J^'MSn 

&S&<^. -g-ntCiD. 77-7^2 0 2 fcJt^ jfTU^J 

t'^S6$-e--sc<h^-r#7ii^«b(',. 7f7^2 0 31; 

'>7i<<tfc/N°T-< , +rLl/-h7'C>'l'^©S^AP 

[0 0 9 2] dd-e. «§8#«*Kjl5c#J*ttl&-r-&fc 
s6©il7C?fiJ#t$&SE 2 3 «. ^/«tfe©tTSfc«6C 

iTci^fiETifitsnsct 5 K-r s - <b b ^. 

■5 izmmmrnxfr •bmisxmm-tz z. tamm l ^. - 
5br. ^©wrai^w^^ws^jf^ist 

tt, 7,T->l/7.l?©f*$&^i : ('=fc-3T^$n^.C<!;i:^ 

"••^JlWmSSi:, g M W K «^<?JJt S tl5 H <b <h ft 
©«*& S m%i LX fe . # Afi 0 #©PB«B4> tC «t o T* 

Mmm.&<DmKMmi®&wiz&»zm&xxm-j]tf&m 

[0 0 9 3] 7x7^2 0 41;*^, ili 



(13) 
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Lfe/^f h7-f JU^©SMRAP8B^iS7c3!l# 

fc&^a*, aftCllllSttlid^Af^ *a 1/- ^7 
tLT. iMi&lSi:^f77"2 0 2^f,Xf77'2 0 

2 0 4(C*3^X^M^D#W^^**SJ!)DL/i^^)l7C^J 

[0 0 9 4] — 7j, Xry7*2 0 1 I'&tf -5#iJ®r7J*1#5g: 
$tl-5B#(C^> XT7 7°2 0 6 K&t^T. ^BaMi^B#-e 

^©ss^T-r-s^ t^ni.«si:(i ^T77"2o 

2 0 8fC^3^T»^D^2 4^*ii!!i^iS^$n 
2 0 7©Ma^(CF^B#r B 12rlS^TX^^y2 0 8©£& 

□ g|5^#® 5 tl5 £ * ICSMH, A □ SBW-h tB □ SB** 
#ig£n&„ ^©«. fiP»^0#2 4(D^S«^trJ;o 

[0 0 9 5] JZ^T\ 7.7 L y72 0 91C*3^T##:.^ 

Tfc^fcV*. ^"KCckD. ^©^O&A't'lcSMa.tf;* 
^-=lU— h7^MSAW AX UTfcA^f \Z 

£7c. mmffimmz&vzmn&<o#c>ffl&ffi'J>iz- x 

[0 0 9 6]^T, Xt77"2 1 OtCfe^T^M^O 



£tt. ;?•©«. 7f77"2 1 1 K&^TMTt^J©^^* 

n. coja7cjasfifl i »c««i$-a-«jt«>fc, **fc«5*i 

[0 0 9 7] ^oUT, *7D-ft-hTll 

-a. zwrnrnMrnmrnmiziz, yu-^yjisomz- 

^IITWSfef^SStCfrfcnfci: Ltfe, *lCAf-f 
;r<t«&<. Sfc. /'(T-<*al'-h7-fM±©*l 

< 5S*trJS@stXJta/^w u- h £S§{bPfc5ST£ 

[0 0 9 8] ^-7D-?t-hRtf^-7P-ft- 

*aU-h7^ ^©APSBcDiaa^iEfbftfettErofStii® 
fc^^o ^ni;J;D. nr-f*aL'-h7^M©IS 

m±tr^t. mTtmtLTmmzmmLrcm-iiizte, 
am <p © Ktn# i:<to T^fbttJg-e-y-^ 7i-h**M 

[0 0 9 9] EI 2 9 tt, WiE t »*»]©*** -5 Z'* 7- 
-h7^MH ^.*SB2 0a' iC^Tgtfbfcfeagcfcig 



(14) 
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&wimifoitim£zmftL, h««2 ob' 2 o c • 
M^mkmji&tt s<j:5fcLT<&So *ni:±t), m 

AP«<fcfc*--*8B2 Ob' XH2 0c' fc£>l/>Tfii* 
fc MStt ^tbn, £ ©*8«SJR*« A-r ^al/-h7^1/ 

fc, ##©*»9Jft*.fc«fcoT, ^OfB«ffi^ttiB7C?Rl** 

e>{3^a©a7c^jTt)AT>r+3.u— )v^±^ 

[0 10 0] «fJc«5cS9*«»&La<Tfc, At 

;ft£#LT^Sfcg>fc. ia**x4«(:ili:§^n§H 

CMC 0^<Dil7C^^ffll*fC^$^S d t^T 

#So k*>S/u, /\TY + a I/- h 7 ^ j^^MSaJC 

[0 10 2] <h^5T, ig^«fW^y^ACa« 
SO3 tfift$E?Z>£. mifcLrcTyiszLO^otelfom*) 
J^ACaSO^ SriJBSrTSo Z.<b$mt) AC 
aS04 (:<k^r>f*al/- h yj)\s?(DBm$iK)$: 
B6±-r«fc*»ctt, ffittK5R»tb»J6 ULTMy^ 

ffi$iJ6 lrtfcJ£itrsS03 «* 'J^AK^UTS 
k*u^ak2S04 £»*u #;U>">AC ateSO 

So fot/^4 : al/-h7^W^77yai:J;o 



ty^ARb, AU9ABa, ^hDy^^ASr^ 

[0103] &tc, fs^mmnihmtLx/^^^^u 

[0 10 4] Sfc, Stt**iS[tB#Ji:UTSf*^A«t'© 
NOx 8KfefcffifflS.ttS.NOx KlciSTcMSt^ffll^SC 
«hfepJ*BT&S. £<7)«^fc;fc^T, ftjKLfcNOxB: 
tfSOx *»ffi$itSfc»fcS^^AO^«SltS:^a< 
ch^-P^Mfc'J u/^-fc-TSd^K^SO, m-ya-^^ 

[0 10 5] *^Sfi«©T^-1f;UX>^>J3:, 

tt»a*5BW*R«'TS , b©t?tta:<, 9#JIR 

U~ h*»ffl-rs^fV U >x>y>fct>**W4iBffl w 
bE-C&So 
[0 10 6] 

a^bs«fc«ktt«, *H*a*i:iaisnfc^T^ * 

U »*SfcttKft«IIEtffittBS*4![a#J 
<ta*ffl«F2tt, »JM8»4JB— «l»atJB-«MllWi:ft* 

±«t« <h #«T«« t **i8Mfc SttSrtfciO* /\°t ^ 

M*B<h#X5fcffifflSttS <fc*5 fcftoT^So ^ttfc 
cfcD, ifittffiti^tn fittS3RttU3Hfc<fc«K<fe 

Seit^ftS*^ iS^Sfc<fcSAT-Y*3.U~h^^ 

mcDm-ifemmiztemtciz/^j u- h^Mt^ 

d<htt3ft<, «*H©gitK**tB*l^&*ttJStt 
SffittK*T*^fcK{fc»**<HS6SttS. RWfc, Ml 
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;i/.^©gfS£D£l»iki-&;i<fca*T#-5. m 
Tcmm^m (Ccto r isftte#©«) jl^^ e. at- -c * ^ 

<Dmm\z£-z>Tffi§si.*j7>>p<Dmmmmt>m~rL. z.mz 

mzR.zfi£%ttfi)®.mr8-t!mm3i-Tz - t^T^s. 

[0107] *»WJC«fc*t)5— 3©I*I$;&I8© 
JUSU /tf^*al'-h7^Wii Af^+aU- 

i- y4)v?<DW&±MM£m§5.i : mm£:tf®.m2nz> z. 

al/-h7-fMOjfiJ3(l Mf^tal/-h7Y^ 

j]*mit><bt\T^z>tz<sb\z. mfs.xz.'pizmfrttmTt® 

uOailStioTAf'f+al'-^^M?: 

/tf^+ak- h7-f ;^^®S^W5rtr 
W I/- h £ £ <E> fcW&fcS Jt«tt*gl$IH]T«flSl* 

[0H©f8fi|£fcgi9i] 

[01] *5g?>!(cJ;^Sm^b^S1ix.^7 ; 'f — tf^ 
X>^>©«|l«&ia£»rffi0T&-5. 
[0 2] Bl©M«£©tt**««0T»5. 
[0 3] |10->U>yA7F«)MItM. 
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[012] ^«!SJt-fe>1t©liS^^T0T*S. 
[013] XDy h;U#©MS^£r^-r0-tr&-5. 
[014] mi ©jltsM^ I l:*W5»,lt^StiT 

[mi 7] XD 7 hJisftmv&mmm&^-rm-c&Zo 

[018] ^MSm^^^^^^^D^V^^^^U 
[019] 018 CD«IHT»§. 

[02 0] «»a&(*3CD#flea>|g 1 8 tteS&SfcS-O 

[02 1] ^^^(D##:c7)4 l Pp1fee^^r0'r^^o 
[02 2] /t^V ^tzl h ^ ^ ;U*<D#liS£*VrHT 

[02 3] A 0 ^^^3.U-hcDK{b^ffl^iKB^t*^)^^ 

[024] mim*^nm&¥m£/*T4*=LU-h7 
[025] /i^^^zlu— h&mmftm&mwTzrcsb 

[02 6] Af >f *a I/- h J^^Af-Y +a 

So 

[02 7] /^>f*3.U-h7>f;P^©IHS<0lt*WrS 

0-cab£ o 

[02 8] Af^^al/- h7^M^tf^+al/ 

[02 9] nf^+ai/- h^ji^w&s — o©^jg 
[f?#©ift9i] 
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1 6-T.D-y 
1 9-«J«88 

1 9 a 

2 o- yi^w+jLU-— h7^;i/^ 
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(51) Int. CI. 7 »giJIS# F I r-73-K (##) 

B 0 1 D 46/42 B0 1D 46/42 B 

53/94 53/36 1 0 3 C 

(72)389i# Jf— fiP F^-A(##) 3G090 AA03 BA01 CA01 CB22 CB24 

»»llR*Eamh3^Wri#«6 h3^l» DAIO DA13 DAI8 DA20 DB07 

**a*ttl*3 EA06 EA07 

4D048 AA14 AB01 AC02 BA14X 
BA30X BA41X BB02 CA01 

CC25 CC26 CC38 CD05 DA01 

DA02 DAIO DA20 EA04 

4D058 JA32 JB06 MA44 MA47 PA14 

QA23 SA06 TA06 



